Series 54H/7iH 
Circuits 



SERIES 54H, 74H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS 



description 
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Series 54H and 74H TTL integrated circuits are 
designed to be used in systems where very-high-speed 
saturated logic and high d-c noise margins are 
required. Definitive specifications are provided for 
operating characteristics over the full military 
temperature range (— 55°C to 125°C) and the 
industrial temperature range (0°C to 70°C). This logic 
series includes the gates and flip-flop elements needed 
to perform all functions within general-purpose 
digital systems. 

Series 54H and 74H are completely compatible with 

Series 54 and 74 TTL logic families and circuits are 

designed to operate at the same supply voltages, logic levels, and high d-c noise margins which are characteristic of 

Series 54/74 TTL circuits. Series 54H/74H circuits feature a darlington-connected, double-ended, high-speed output for 

improved switching speeds. Typical flip-flop clock frequencies are 30 and 50 megahertz. 

Since the Series 54H/74H circuits are compatible with other products in the TTL family, these higher-speed devices 
may be selectively used in system locations requiring minimal propagation delay times. In other locations where speed 
is not critical. Series 54/74 circuits may be used, thus minimizing total system power dissipation. 

Further flexibility is provided by the addition of noninverting AND and AND-OR functions to the Series 54H/74H line. 
This eliminates, in so far as possible, the need for extra packages and resultant wiring to perform mere signal-inverting 
functions. In addition to improving speed, the low impedance of the double-ended output rejects capacitively coupled 
a-c pulses, ensures waveshape integrity, and provides the necessary additional drive capability. 




features 



LOW SYSTEM COST 

• multifunction gates and dual flip-flops offer low cost per function 

• special circuit types (AND and AND-OR functions) reduce system package count 

OPTIMUM CIRCUIT PERFORMANCE 

• high speed — typical gate propagation delay times: 6 ns at Cl = 25 pF 

• high d-c noise margin — typically one volt 

• low output impedance provides low a-c noise susceptibility 

• waveform integrity over full range of loading and temperature conditions 

• power dissipation — typically 23 mW per NAND gate at 50% duty cycle 

• fan-out - 1 Series 54H/74H or 548/748 loads or 1 2 Series 54/74 loads 

• compatible with standard Series 54/74 logic circuits 

• all inputs are diode clamped to minimize transmission-line effects 

• entirely compatible with Schottky TTL Series 548/748. 
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SERIES 54H, 74H 

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



SERIES 54H/74H 

FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 



FUNCTION 



OPERATING TEMPERATURE 

RANGE 
-55° C to 1 25° C 0° C to 70° C 



PACKAGES 
Dual-ln- 
Line Flat 



SEC-PAGE 



NAN D/NOR GATES 

Quadruple 2-lnput Positive NAND Gates . 
Quadruple 2-lnput Positive NAND Gates 

(with Qpen -Collector Output) 

Hex Inverters 

Hex Inverters (with Open-Collector Output 

Triple 3-lnput Positive NAND Gates 

Triple 3-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates 

Dual 4-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates 

(with Open-Collector Output) 

8-lnput Positive NAND Gates 

Dual 4-lnput Positive NAND Buffers . . . . 

A ND-OR/AND-OR-INVERT GATES 

Expandable Dual 2-Wide 2-lnput 

AND-OR-INVERT Gates 

Dual 2-Wide 2-lnput AND-OR-INVERT 

Gates 

Expandable 2-2-2-3-1 nput 

AND-OR Gates 

Expandable 2-2-2-3-1 nput 

AND-OR-INVERT Gates 

4-Wide 2-lnput AND-OR-INVERT Gates . 
Expandable 2-Wide 4-lnput 

AND-OR-INVERT Gates 

EXPANDERS 



SN54H00 



SN74H00 



SN54H01 



SN74H01 



SN54H04 



SN74H04 



SN54H05 



SN74H05 



SN54H10 



SN74H10 



SN54H11 



SN74H11 



SN54H20 



SN74H20 



SN54H21 



SN74H21 



SN54H22 



SN74H22 



SN54H30 



SN74H30 



SN54H40 



SN74H40 



SN54H50 



SN74H50 



SN54H51 



SN74H51 



SN54H52 



SN74H52 



SN54H53 



SN74H53 



SN54H54 



SN74H54 



SN54H55 



SN74H55 



7-5 



7-6 



7-9 
7-10 



7-13 



7-14 



7-16 



7-18 
7-18 
7-20 



7-22 



7-24 



Dual 4-lnput Expander 


SN54H60 




J 


N 


W 


7-26 


Dual 4-lnput Expander 




SN74H60 


J 


N 


W 


7-27 


Triple 3-lnput Expanders 


SN54H61 


SN74H61 


J 


N 


W 


7-28 


3-2-2-3-1 nput AND-OR Expander 


SN54H62 




J 


N 


W 


7-29 


3-2-2-3-1 nput Expander 




SN74H62 


J 


N 


W 


7-30 



SEE PAGES 9-1 , 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS 



'For outline drawings of all packages, see Section 1 . 



-SEE ORDERING INSTRUCTIONS PAGE 1-1- 
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POST OFFICE BOX 5012 . DALLAS. TEXAS 75222 



SERIES 54H, 74H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



SERIES 54H/74H 

FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 



FUNCTION 



FLIP-FLOPS 



OPERATING TEMPERATURE 

RANGE 
-55°C to 1 K°C 0°C to 70°C 



PACKAGES* 
Dual-ln- 
Line Flat 



SEC-PAGE 



J-K Master-Slave Flip-Flops (AND-OR Inputs) 


SN54H71 


SN74H71 


J 


N 


W 


7-31 




J-K Master-Slave Flip-Flops (AND Inputs) 


SN54H72 


.SN74H72 


J 


N 


W 


7-34 




Dual J-K Master-Slave Flip-Flops 


SN54H73 


SN74H73 


J 


N 


W 


7-37 




Dual D-Type Edge-Triggered Flip-Flops 


SN54H74 


SN74H74 


J 


N 


W 


7-40 




Dual J-K Master-Slave Flip-Flops 

with Preset and Clear 


SN54H76 


SN74H76 


J 


N 


W 


7-44 




Dual J-K Master-Slave Flip-Flops 

(Common Clock) 


SN54H78 


SN74H78 


J 


N 


W 


7-47 




J-K Negative Edge-Triggered Flip-Flops with 

AND-OR Inputs (50 MHz) 


SN54H101 


SN74H101 


J 


N 


W 


7-50 




J-K Negative Edge-Triggered Flip-Flops with 

AND Inputs (50 MHz) 


SN54H102 


SN74H102 


J 


N 


W 


7-53 




Dual J-K Negative Edge-Triggered Flip-Flops 

(50 MHz) 


SN54H103 


SN74H103 


J 


N 


W 


7-56 




Dual J-K Negative Edge-Triggered Flip-Flops 

(50 MHz) with Preset and Clear 


SN54H106 


SN74H106 


J 


N 


W 


7-59 




Dual J-K Negative Edge-Triggered Flip-Flops 

(50 MHz) (Common Clock) 


SN54H108 


SN74H108 


J 


N 


W 


7-62 


















HI 



SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS 



' For outline drawings of all packages, see Section 1 . 



-SEE ORDERING INSTRUCTIONS PAGE 1-1- 
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SERIES 54H. 74H 

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Supply Voltage Vcc (See Note 1) 7V 

Input Voltage, Vjn (See Notes 1 and 2) ^- • 5.5^V 

Operating Free-Air Temperature Range: Series 54H -55 C to 125 C 

Series 74H 0°Cto70°C 

Storage Temperature Range ~^^ C to 150 C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 

logic definition 

Series 54H and 74H logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 

HIGH VOLTAGE = LOGICAL 1 
LOW VOLTAGE = LOGICAL 
unused inputs of NAND/AND gates 

For optimum switching times and minimum noise susceptibility unused inputs should be maintained at a positive 
voltage greater than 2.4 V but not exceed the absolute maximum rating of 5.5 V. This eliminates the distributed 
capacitance associated with the floating input-transistor emitter, bond wire, and package lead, and ensures that no 
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are: 

a. Connect unused inputs to an independent supply voltage. Preferrably, this voltage should be between 2.4 V 
and 3.5 V. 

b. Connect unused inputs to a used input if maximum fan-out of the driving output will not be exceeded. Each 
input presents a full load in the logical 1 state to the driving output. 

c. Connect unused inputs to Vcc through a l-kfi resistor so that if a transient which exceeds the 5.5-V 
I maximum rating should occur, the impedance will be high enough to protect the input. One to 25 unused 
I inputs may be connected to each ^-kQ, resistor. 

input-current requirements 

Input-current requirements reflect worst-case Vcc and temperature conditions. Each input, of the multiple-emitter 
input transistors which has a 2.8-kJ2 base resistor, requires no more than a 2-mA flow out of the input at a logical 
voltage level; therefore, one load (N = 1) is -2 mA maximum. Each input requires current into the output at a logical 1 
voltage level. This current is 50fzA maximum for each emitter of input transistors with the 2.8-kf2 base resistor. 
Currents into the input terminals are specified as positive values. 

fan-out capability 

Fan-out (N) reflects the ability of an output to sink current from a number of Series 54H or 74H loads at a logical 
voltage level and to supply current at a logical 1 voltage level. Each standard output is capable of sinking current or 
supplying current to 10 Series 54H or 74H loads (N = 10) or 12 Series 54 or 74 loads. Load currents (out of the output 
terminal) are specified as negative values. 



74 Texas Instruments 
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schematic (each gate) 




NOTE: CeinponenI volues shown ore nominal 



CIRCUIT TYPES SN54H00, SN74H00 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 



W JORN 

FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 



4Y 4B 4A GND 3B 3A 3Y 

® ® ® ® (10) © ® 

^ I I I I 






T 




© ® ® ® ® ® 

1A IB lY Vcc 2Y 2A 2B 



4A 4Y 3B 3A 3Y 

M M 13 ifizliTirio] IT 




IjJUiliJMiJMif 

lA IB lY 2A 28 2Y GND 



positive logic: y = ab 



recommended operating conditions 



Supply Voltage Vcc: SN54H0O Circuits 

SN74H0O Circuits 

Normalized Fan-Out From Each Output, N . . . . 
Operating Free-Air Temperature Range, Ta: SN54H00 Circuits 

SN74H0O Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


"C 





25 


70 


"C 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSf 


MIN TYP § MAX 


UNIT 


Logical 1 input voltage required 
Vi„(i| at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vi„|»| at any input terminal to ensure 
logical 1 level at output 


2 




0.8 


V 


Vo„((i| Logical 1 output voltage 


2 


Vcc - MIN, Vi„ = 0.8 V, 
li<^ = -500 M 


2.4 


V 


Vo»j(o) Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
l.^nk = 20 mA 


0.4 


V 


li.|0| Logical level input current (each input) 


3 


Vcc = MAX, Vi„ r= 0.4 V 


-2 


mA 


l/.|i) Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ = 2.4 V 


50 


fiA 


Vcc = MAX, Vi, = 5.5 V 


1 




los Short-circuit output current:!: 


5 


Vcc = MAX 


-40 -100 




lcc(o| Logical level supply current 


6 


Vcc =: MAX, Vi„r=4.5V 


26 40 


mA 


lcc(i) Logical 1 level supply current 


6 


Vcc = MAX, Vi„ r^ 


10 16.8 


mA 



switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 



tpd» Propagation deloy time to logical level 



tpdi Propagation delay time to logical 1 level 



TEST 
FIGURE 



TEST CONDITIONS 



Cl = 25 pF, 



Cl = 25 pF, 



MIN TYP MAX 



tFor coodilions sl>.«n a< MIN or MAX, o» the appropriate «alue spedfied under recommended operating conditions for the applicable device type 
flht nxri than eni output ihould be shorled at a time, and durolion of sbort-circoil iesi should not exceed 1 second 
8 *ll typiMl voluct art at Vcc = 5 V, Ta = 25'C. 
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CIRCUIT TYPES SN54H01, SN74H01 
QUADRUPLE 2-INPUT POSITIVE HAND GATES 
(WITH OPEN-COLLECTOR OUTPUT) 



schematic (each gate) 



w 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 




INPUTS 



NOTE: Component values shown are nominal. 



recommended operating conditions 



4A GND 3B 



® ® ® ® ® © ® 



® ® ® ® ® ® © 



Vcc 2Y 2A 2B 



4A 4Y 3B 3A 3Y 



[5fB3 




LlJllIliJUJliJliJ 



lA IB 1Y 2A 2B 2Y GND 



positive logic: Y = AB 



Supply Voltage Vqq: SN54H01 Circuits . . . . . . . 

SN74H01 Circuits 

Normalized Fan-Out from Each Output, N (and see pages 3-7 and 3-8) 
Operating Free-Air Temperature Range: SN54H01 Circuits . . . , 

SN74H01 Circuits . . . 



MIN NOM MAX 



4.5 



5.5 



4.75 



5.25 



10 



-55 



25 



125 



25 



70 



UNIT 



°C 



electrical characteristics (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Logical 1 input voltage required 
Vjnd) at both input terminals to ensure 
logical (on) level at output 


1 




2 


V 


Logical input voltage required 
Vin(O) at either input terminal to ensure 
logical 1 (off) level at output 


7 




0.8 


V 


'out( 1 ) Output reverse current 


7 


Vcc = MIN, Vin = 0.8V, 
Vout(1) = 5.5V 


250 


HA 


Logical output voltage 
^°"*<0) (on level) 


1 


Vcc = MIN. V-m = 2V. 
'sink = 20 mA 


0.4 


V 


Logical level input current 
''"<°' (each input) 


3 


Vcc = MAX, Vin = 0.4V 


-2 


mA 


Logical 1 level input current 
''"'^* (each input) 


4 


Vcc = MAX, Vjn = 2.4 V 


50 


mA 


Vcc = MAX, Vjn = 5.5 V 


1 


mA 


'CC(O) Logical level supply current 


6 


Vcc = MAX, Vjn = 4.5 V 


26 40 


mA 


1 CC( 1) Logical 1 level supply current 


6 


Vcc =^ MAX, Vin = 


6.8 10 


mA 



switching characteristics, Vqq = 5 V, T^ - 25°C, N - 10 



PARAMETER 



tpdO 



Propagation delay time to 
logical level 



tpdl 



Propagation delay time to 
logical 1 level 



TEST 
FIGURE 



74 



74 



TEST CONDITIONS 



CL = 25pF, 



R|_ = 280n 



CL = 25pF, 



RL = 280n 



MIN 



TYP MAX 



7.5 



12 



10 



15 



UNIT 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
§AII typical values are at V^c = 5 V, T/^ = 25 C. 
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SERIES 54H/74H 
OPEN-COLLECTOR-OUTPUT APPLICATION DATA 



APPLICATION DATA 
combined fan-out and wire-AND capabilities 

The open-collector TTL gate, when supplied with a proper load resistor (Rl), may be paralleled with other similar TTL 
gates to perform the wire-AND function and simultaneously, will drive from one to nine 54H or 74H loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten 54H or 74H loads. For any of these 
conditions an appropriate load-resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to loads) and loff current (through 
paralleled outputs) will be available during a logical 1 level at the output. A minimum resistor value must be determined 
which will ensure that current through this resistor and sink current from the loads will not cause the output voltage to 
rise above the logical level even if one of the paralleled outputs is sinking all the current. 

In both conditions (logical and logical 1) the value of Rl is determined by: 

Vrl 

IRL 



Rl 



where: Vrl is voltage drop in volts, and I rl is the current in amperes. 
logical 1 (off level) circuit calculations (see figure A) 

The allowable voltage drop across the load resistor (Vrl) is the difference between Vqc applied and the Vout(1) level 
required at the load: 

Vrl = VCC - Voutd) required 

The total current through the load resistor (Irl) is the sum of the load currents (iin(1)) and off-level reverse currents 
doutd )) through each of the wire-AND connected outputs: 

IRL = t?- lout(1) + N • lin(1)toloads 

Therefore, calculations for the maximum value of Rl would be: 

VcC-Vputd) required 
■-{max) T?-lout(1) + N-lin(1) 

where: 17 = number of gates wire-AND connected, and N = number of 54H/74H loads 



Vcc 



Rl 



v-,n(0) olSH^ 



'out(l) 




54H/74H LOADS 




CALCULATION: 

_ Vcc- Voutd ) required 



RL(max) 



•ind) 



n*'out(1) + N-lin(l) 
5 - 2.4 2.6 



— V — 

r,=4 
^ ■ 'outd) =4 • 250 mA 



"^^ ^V ^ '"'"'^''' 0.001+0.00015 0.00115 

N = 3 
N-lind)=3-50MA 



FIGURE A - LOGICAL 1 CIRCUIT CONDITIONS 



= 2260 n 
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SERIES 54H, 74H 

OPEN-COLLECTOR-OUTFUT APPLICATION DATA 



APPLICATION DATA 



logical (on level) circuit calculations (see figure B) 

The current through the resistor must be limited to the maximum sink-current capability of one output transistor. Note 

that if several output transistors are wire-AND connected, the current through Rl may be shared by those paralleled 

transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during logical 

periods, the current must be limited to 20 mA, the maximum current which will ensure a logical maximum of 0.4 

volts. 

Also, fan-out must be considered. Part of the 20 mA will be supplied from the inputs which are being driven. This 

reduces the amount of current which can be allowed through Rl- 

Therefore, the equation used to determine the minimum value of Rl would be: 

Vcc - Vout(O) required 



RL(r 



'sink capability — Igink from loads 



iVcC 



Rl 



'sink 

r|oFFi)3 <> 

Vin(0)OH / 



m 



54H/74H LOADS 



■^ 



-o 



lin(O) 



CALCULATION: 




RL(min) ~ 



RL(min) ~ 



'^CC ~ '^out(O) required 



'sink capability — Ijjnk from TTL loads 
5-0.4 



4.6 

0.02 - 0.006 0.014 



lin(O) 



N . lin(o) =3 •2mA 



■fCurrent into OFF outputs is negligible at logical 0. 



MAXIiVIUM Isjnk CAPABILITY 
OF ONE ON OUTPUT = 20 mA 



FIGURE B - LOGICAL CIRCUIT CONDITIONS 



Table 1 provides minimum and maximum resistor 
values, calculated from equations shown above,for 
driving one to ten 54H/74H loads and wire-AND 
connecting two to seven parallel output. Each 
value shown for one wire-AND output is deter- 
mined by the fan-out plus the cutoff current of a 
single output transistor. Extension beyond seven 
wire-AND connections is permitted with fan-outs 
of seven or less if a valid minimum and maximum 
Rl is possible. Fastest rise times are obtained 
when RL(min) 'S used. When fanning-out to ten 
54H/74H loads, the calculation for the minimum 
value of Rl indicates that and infinite resistance 
should be used (Vrl "^ = °°); however, the use of 
a 3466 fl resistor in this case will satisfy the 
logical 1 condition and limit the logical voltage 
level to less than 0.42 V. 

X — Not recommended or not possible. 

t — The theoretical value is °°. See explanation in text. 

All values shown in the table are based on: 

Logical 1 conditions: Vqq = 5 V, VQ^td) required = 2.4 V 
Logical conditions: V^q = 5 V, Vout(O) required = 0.4 V 



FAN-OUT 

TO 54H/74H 

LOADS 


WIRE-AND OUTPUTS 


f 


2 


3 


4 


5 


6 


7 


1 to 7 


1 


^66 


4727 


3250 


2476 


2C»0 


1677 


1444 


255 


2 


7428 


4333 


3058 


2363 


1925 


1625 


1405 


288 


3 


6500 


4000 


2888 


2260 


1857 


1575 


1368 


323 


4 


577? 


3714 


2736 


2166 


1793 


1529 


1333 


384 


5 


5200 


3466 


2600 


2080 


1733 


1486 


1300 


460 


6 


4727 


3250 


2476 


2000 


1677 


1444 


1268 


578 


7 


4333 


;M>58 


2363 


1925 


1625 


1405 


1238 


767 


8 


4000 


2888 






1575 


1368 


1209 


1150 


2260 


1857 


9 


3714 


27.36 


X 


X 


X 


X 


X 


2300 


10 


3466 


X 


X 


X 


X 


X 


X 


3466t 




MAXIMUM 


MIN 




LOAD RESISTOR VALUE IN OHMS 



TABLE I - LOAD RESISTOR VALUES 
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CIRCUIT TYPES SN54H04, SN74H04 
HEX INVERTERS 



w 



schematic (each inverter) 



FLAT PACKAGE (TOP VIEW) 




-o "CC 



OUTPUT Y 



GND 



Component values shown are normal 



4Y 



1Y 6A 6Y GND 5Y 5A 
® ® ® ® ® © ® 






©©©©©©© 



1A 2Y 2A 



'CO 



3A 3Y 



4A 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



'CO 



6A 6Y 5A 5Y 4A 4Y 



13 



12 



P 



10 



4>J if>i 



JO 



^ 



•r 


5 


6 



1A 1Y 2A 2Y 3A 3Y GND 



positive logic: Y = A 



recommended operating conditions 

Supply Voltage Vqc: SN54H04 Circuits 
SN74H04 Circuits 
Normalized Fan-Out From Each Output, N 
Operating Free-Air Temperature Range, Ta: 



SN54H04 Circuits 
SN74H04 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


°c 





25 


70 


°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS* 


MIN TYPi MAX 


UNIT 


^ind) 


Logical 1 input voltage required 
at input terminal to ensure 
logical level at output 


8 




2 


V 


Vin(O) 


Logical input voltage required 
at input terminal to ensure 
logical 1 level at output 


9 




0.8 


V 


Voutd) 


Logical 1 output voltage 


9 


Vcc = MIN, 
l|oad = -500MA 


Vin = 0.8V, 


2.4 


V 


Vout(O) 


Logical output voltage 


8 


Vcc=MIN, 
"sink = 20 mA 


Vin = 2V, 


0.4 


V 


'in(O) 


Logical level input current 


11 


Vcc = MAX, 


Vin = 0.4V 


-2 


mA 


'in(l) 


Logical 1 level input current 


11 


Vcc = MAX, 


Vin = 2.4 V 


50 


mA 


Vcc = MAX, 


Vin=5.5V 


1 


mA 


'OS 


Short-circuit output current^ 


12 


Vcc = MAX 


-40 -100 


mA 


'CC(O) 


Logical level supply current 


13 


Vcc = MAX, 


V|n = 4.5 V 


40 58 


mA 


'CC(I) 


Logical 1 level supply current 


13 


Vcc = MAX, 


Vin = 


16 26 


mA 



switching characteristics, Vcc = 5 V, Ta = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


74 


CL = 25pF, BL=280n 




6.5 


10 


ns 


tpdl 


Propagation delay time to logical 1 level 


74 


CL = 25pF, RL=280n 




6 


10 


ns 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
t Not mora than one output should bo shorted at a time, and duration of short-circuit test should not exceed 1 second. 
§ All typical values are at Vcc = 5 V, T^ " 25°C. 
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CIRCUIT TYPES SN54H05, SN74H05 

HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT) 



schematic (each inverter) 



w 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL.IN.LINE PACKAGE (TOP VIEW) 




o^'CC 



OUTPUT Y 



4 — oGND 



Component values shown are normal 



1Y 6A 6Y GND 5Y 5A 4Y 
® ® ® ® ® ® ® 



© © ® © ® © © 

1A 2Y 2A V^^ 3A 3Y 4A 



CC 



'CO 



6A 6Y 5A 5Y 4A 4Y 



4>J 1|>1 1|>1 

fC>i fl>i fl>i 



1A 1Y 2A 2Y 3A 3Y GND 



positive logc: 



recommended operating conditions 

Supply Voltage Vcc: SN54H05 Circuits 

SN74H05 Circuits 

Normalized Fan-Out From Each Output, N (and see pages 3-7 and 3-8) ■ 
Operating Free-Air Temperature Range, Ta: SN54H05 Qrcuits . . 

SN74H05 Circuits . . 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


-55 


25 


125 


°C 





25 


70 


°c 


10 





PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Vin(l) 


Logical 1 input voltage required 
at input terminal to ensure 
logical (on) level at output 


8 




2 


V 


Vin(O) 


Logical input voltage required 
at input terminal to ensure 
logical 1 (off) level at output 


10 




0.8 


V 


'ootd) 


Output reverse current 


10 


Vcc=M'N, 
Vout(1) = 5.5V 


Vin = 0.8V, 


250 


mA 


Vout(O) 


Logical output voltage 
(on level) 


8 


Vcc = MIN, 
■sink = 20 mA 


Vin=2V, 


0.4 


V 


<in(0) 


Logical level input current 


11 


Vcc = MAX, 


Vj„ = 0.4V 


-2 


mA 


'in(l) 


Logical 1 level input current 


11 


Vcc = MAX, 


Vin = 2.4V 


50 


mA 


Vcc = MAX, 


V|n = 5.5V 


1 


mA 


ICC(O) 


Logical level supply current 


13 


Vcc = MAX, 


Vin = 4.5V 


40 58 


mA 


'00(1 ) 


Logical 1 level supply current 


13 


Vcc = MAX, 


Vm = 


16 26 


mA 



switching characteristics, VcC = 5 V, Ta = 25°C, N - 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


74 


CL=25pF, RL=280n 




7.5 


12 


ns 


tpdl 


Propagation delay time to logical 1 level 


74 


CL=25pF, RL=280n 




10 


15 


ns 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
§A1I typical values are at Vqc = 5 V, T^ = 25°C. 
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CIRCUIT TYPES SN54H10, SN74H10 
TRIPLE 3-INPUT POSITIVE NAND GATES 



schematic (each gate) 




w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



NOTE: Com|Minent values shown ore nominal 



IC 3Y 3C GND 38 3A 2C 

(M) (13) (12) (11) ® ® 




® ® ® ® © 

\A IB lY Vcc 2Y 2A 2B 



V IC lY 3C 3B 3A 3Y 




niiMilMilMir 

lA IB 2A 28 2C 2Y GND 



positive logic: y = abc 



recommended operating conditions 

Supply Voltage Vcc: SN54H10 Cireuifs 

SN74H10 Circuits 

Normalized Fan-Out From Eacti Output, N 

Operating Free-Air Temperature Range, Ta: SN54H10 Circuits , 

SN74H10 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


'c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSf 


MIN TYP§MAX 


UNIT 


Logical 1 input voltag« required 
Vi„|i| at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vi„(o| at any input terminal to ensure 
logical 1 level at output 


2 




0.8 


V 


V,»,t|i| Logical 1 output voltage 


2 


Vcc = MIN, Vi„ = 0.8 V, 
U^ = -500 M 


2.4 


V 


Voot(e| Logical output voltage 


1 


Vcc = MIN, Vi. = 2 V, 
l,i.k = 20 mA 


0.4 


V 


h,{0| Logical level input current (each input) 


3 


Vcc = MAX, Vi, = 0.4 V 


-2 


mA 


linlH Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi, = 2.4 V 


50 


liA 


Vcc = MAX, Vi, = 5.5 V 


1 


mA 


ios Short-circuit output current^ 


5 


Vcc = AAAX 


-40 -100 


mA 


lcc(o| Logical level supply current 


6 


Vcc = MAX, Vi, =4JV 


19.5 30 


mA 


lcc(i| Logical 1 level supply current 


6 


Vcc = MAX, Vi, = 


7.5 12.6 


mA 



switching characteristics, Vqq = 5 V, T^ - 25°C, N -10 



tFor conditions shown os MIN of MAX, use the appropriate value specified under recommended operating conditiem for the applicable device type. 
tHol more than one output should be shorted at o lime, and durotion of shorl-circuil test should not exceed 1 second. 
§ All typical values an at Vcc = S V, Ta = 25'C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tp* 


Propagation delay time to logical level 


74 


Cl = 25 pF, Rl = 280 fi 


6.3 


10 


ns 


tpd. 


Propagation delay tinte to logical 1 level 


74 


Cl = 25 pF, Ri = 280 12 


5.9 


10 


ns 
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CIRCUIT TYPES SN54H11, SN74H11 
TRIPLE 3-INPUT POSITIVE AND GATES 



schematic (each gate) 




w 

FLAT PACKAGE {TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



1C 3Y 3C GND 3B 3A 2C 

® ® ® ® ® © 




® ® ® ® ® ® 

lA IB 1Y Vcc 2Y 2A 2B 




Mill.iMWM2r 



IB 2A 2B 2C 2Y GND 



positive logic: y = abc 



NOTE: Component viilues shewn ore nominol 



recommended operatinq conditions 

Supply Voltage Vcc: SN54Hn Circuits 

SN74H11 Circuits 

Normalized Fan-Out From Eacti Output, N . . . . , 
Operating Free-Air Temperature Range, Ta: SN54H11 Circuits 

SN74H11 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


'c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§MAX 


UNIT 


Logical 1 input voltage required 
Vin|i| at all input terminals to ensure 
logical 1 level at output 


14 




2 


V 


Logical input voltage required at 
Vi„(oi any input terminal to ensure logical 
level at output 


15 




0.8 


V 


Vou)(i| Logical I output voltage 


14 


Vcc = MIN, V^„(,| = 2 V, 
lio.d = -500 mA 


2.4 


V 


Vou)|o| Logical output voltage 


15 


Vcc = MIN, V^„,o, = 0.8 V, 
Link = 20 mA 


0.4 


V 


lii>(0| Logical level input current (each input) 


16 


Vcc = MAX, Vi„ = 0.4 V 


-2 


mA 


lm|i| Logical 1 level input current (each input) 


17 


Vcc = MAX, Vi„ = 2.4 V 


50 


tik 


Vcc = MAX, V,„ = 5.5 V 


1 


mA 


los Short-circuit output currenti 


18 


Vcc = MAX, Vi„ = 4.5 V 


-40 -100 


mA 


lcc|0| Logical level supply current 


19 


Vcc = MAX, Vi„ = 


30 48 


mA 


lcc|i| Logical 1 level supply current 


19 


Vcc = MAX, Vi„ = 4.5 V 


18 30 


mA 



switching characteristics, ^qq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 280 U 


8.8 


12 


ns 


tpdi 


Propagation delay time to logical 1 level 


74 


Ci 


= 25 pF, Rl = 280 Q 


7.6 


12 


ns 
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tFor conditions shown os MIN or MAX, us< the oppropriote value specified under recommended operating conditions for the applicable device type. 
tMot more than one output should be shorted at o lime, and duration of short-circuit test should not exceed 1 second. 
§ All typical volues ara ot Vcc = 5 V, Ta = 25*C. 



CIRCUIT TYPES SN54H20, SN74H20 
DUAL 4-INPUT POSITIVE NAND GATES 



schematic (each gate) 




NOTES: 1. Component values shown ore nominol 
2. NC — Mo internol connection 



W 
FLAT PACKAGE (TOP VIEW) 



IB GND 2Y 2D 2C 



(u) © © (ii) ® © 





© © © © © ® © 



lY NC V, 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



V 2D 2C NC 2B 2A 2Y 









^-. 


l» 




N 






^r' 



iiiiitiiiMiiMir 

lA IB NC IC ID lY GND 



positive logic: y = abcd 



recommended operating conditions 

Supply Voltage Vcc: SN54H20 Circuits 

SN74H20 Circuits 

Normalized Fan-Out From Eacti Output, N ■ 

Operating Free-Air Temperature Range, Ta: SN54H20 Circuits 

SN74H20 Circuits 



electrical characteristics- (over recommended operating free-air temperature range unless otherwise noted) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


•5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


•c 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Logical 1 input voltage required 
Vin|i) at all input terminals to ensure 
logical output voltage 


t 




2 


V 


Logical input voltage required 
Vi„(o| at any input terminal to ensure 
logical 1 level at output 


2 




0.8 


V 


Voot|i) Logical 1 output voltage 


2 


Vcc = MIN, Vi„ = 0.8V, 
lio.d = -500 /iA 


2.4 


V 


Voutio] Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
Um = 20 mA 


0.4 


V 


l,„|o| Logical level input current (each input) 


3 


Vcc = MAX, Vi„ == 0.4 V 


-2 


mA 


linin Logical 1 level input current (each input) 


4 


Vcc = MAX, Vin = 2.4 V 


50 


mA 


Vcc = AAAX, Vin = 5.5 V 


1 


mA 


los Short-circuit output current^ 


5 


Vcc = MAX 


-40 -100 


mA 


Iccioi Logical level supply current 


6 


Vcc = MAX, Vi„ = 4.5 V 


13 20 


mA 


lcc(i) Logical 1 level supply current 


6 


Vcc = /AAX, Vin = 5 8.4 


mA 



switching characteristics, \/qq = 5 V, T^ - 25° C, N - 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP MAX 


UNIT 


tpdO 


Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 280 n 


7 10 


ns 


tpd, 


Propagation delay time to logical 1 level 


74 


Cl 


= 25 pF, Rl =: 280 9. 


6 10 


ns 



fPor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
tMot more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
§AII typical values are at V^c = ' *. T^ = 25°C. 
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CIRCUIT TYPES SN54H21, SN74H21 
DUAL 4-INPUT POSITIVE AND GATES 



schematic (each gate) 




w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



® ® ® ® ® © (5 
1^1=1=1 



tn 





© ® ® © © ® © 



NC 2A 2B 



2D 2C NC 



mniiiiiijinRjiim 



^ 




lA tB NC IC ID lY GND 



positive logic: y = abcd 



NOTES: 1. ComponenI values shown are nominal 
2. NC — No internal connection 

recommended operating conditions 

Supply Voltage Vcc: SN54H21 Circuits 

SN74H21 Circuits , 

Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, Ta: SN54H21 Circuits , 

SN74H21 Circuits . 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


»C 





25 


70 


•c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§MAX 


UNIT 


Logical 1 input voltage required 
Vin|t) at all input terminals to ensure 
logical 1 level at output 


14 




2 


V 


Logical input voltage required at 
V,n(ii) any input terminal to ensure logical 
level at output 


15 




0.8 


V 


Vou)|i) Logical 1 output voltage 


14 


Vcc = MIN, Vi„|„ = 2 V, 
liort = -500 /lA 


2.4 


V 


Vou<(o| Logical output voltage 


15 


Vcc - MIN, Vinioi = 0.8 V 
Link = 20 mA 


0.4 


V 


lin(o) Logical level input current (each input) 


16 


Vcc = MAX, V^„ = 0.4V 


-2 


mA 


lir|i| Logical 1 level input current (each input) 


17 


Vcc = MAX, Vi„ = 2.4 V 


50 


mA 


Vcc = MAX, Vi, = 5.5 V 


1 


mA 


los Short-circuit output current:}: 


18 


Vcc = MAX, V^„ = 4.5 V 


-40 -100 


mA 


lcc|0| Logical level supply current 


19 


Vcc = MAX, V,„ = 


20 32 


mA 


Iccpi Logical 1 level supply current 


19 


Vcc = MAX, V,„ = 4.5 V 


12 20 


mA 



switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



tpd. 


PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 280 Q 


8.8 


12 


ns 


tpdl 


Propagation delay time to logical 1 level 


74 


Ci 


= 25 pF, Rl = 280 n 


7.6 


12 


ni 



fFor conditions shown as MIN or MAX, use the appropriote value specified under recommended operating conditions lor the applicobit de»ice type. 
tNot raort than one output should be shorted at a time, and durotion of short-circuit test should not exceed 1 second. 
§ All typicol volues are at Vcc = 5 V, Ta = 25'C. 
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CIRCUIT TYPES SH54H22, SN74H22 
DUAL 4.INPUT POSITIVE HAND GATES (WITH OPEN-COLLECTOR OUTPUT) 



schematic (each gate) 



w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-PACKAGE (TOP VIEW) 



•2.8 kn 



760 



WfT^ 



ABCD 
INPUTS 



'470 



GND 



Component values shown are nominal. 
NC— No Internal Connection 

recommended operating conditions 



IB GND 2Y 



® ® ® ® ® © © 

LL ' ' ' ' 




© © © © © ©© 



lA lY NC Vr 



NC 2A 2B 



2D 2C NC 2B 2A 2Y 




1A IB NC 



positive logic: Y = ABCD 



Supply Voltage Vcc : SN54H22 Circuits • 

SN74H22 Circuits 

Normalized Fan-Out from Each Output.N (and see pages 3-7 and 3-8) 
Operating Free-Air Temperature Range: SN54H22 Circuits • • • 

SN74H22 Circuits • • • 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


°c 





25 


70 


°c 



electrical characteristics (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TESTCONDITIONSt 


MIN TYP§ MAX 


UNIT 


Logical 1 input voltage required 
V ind ) at all input terminals to ensure 
logical (on) level at output 


1 




2 


V 


Logical input voltage required 
Vjn(o) at any input terminal to ensure 
logical 1 (off) level at output 


7 




0.8 


V 


'out( 1) Output reverse current 


7 


Vcc = MIN, Vjn = 0.8V, 
Vout(1) = 5.5V 


250 


mA 


Logical output voltage 
^°"*<0> (on level) 


1 


Vcc = MIN. Vin = 2V, 
•sink = 20 mA 


0.4 


V 


Logical level input current 
'■'"<°' (each input) 


3 


Vcc = MAX, Vjn = 0.4 V 


-2 


mA 


Logical 1 level input current 
''"'^' (each input) 


4 


Vcc = MAX, Vin = 2.4V 


50 


mA 


Vcc = MAX, Vjn = 5.5 V 


1 


mA 


'CC(O) Logical level supply current 


6 


Vcc = MAX, Vjn = 4.5 V 


13 20 


mA 


'CC(I) Logical 1 level supply current 


6 


Vcc = MAX, Vjn = 


3.4 5 


mA 



switching characteristics, Mqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO 


Propagation delay time to 
logical level 


74 


CL = 25pF, RL = 280n 




7.5 


12 


ns 


tpdl 


Propagation delay time to 
logical 1 level 


74 


CL = 25pF, RL = 280n 




10 


15 


ns 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. ^ 

§AII typical values are at V^^, = 5 V, T^ » 25 C. 

For Applications Data, see pages 3-7 and 3-8. 
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CIRCUIT TYPES SN54H30, SN74H30 
8-INPUT POSITIVE NAND GATES 



schematic 



w 

FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 




INPUTS 

NOTES: 1, ComptnenI volues shown ore nominal 
!. XC — Ho IsiniiGi conneiiloA 



NC NC Y GND H 



® © © ® ® ® ® 




® ® ® ® ® ® 



G NC NC Y 



JMi^JilHMIlEL 



mmlinirmMIr 



positive logic: y = abcdefgh 



recommended operating conditions 

Supply Voltage Vcc: SN54H30 Circuits 

SN74H30 Circuits 

Normalized Fan-Out From Each Output, N 
Operating Free-Air Temperature Range, Ta: $N54H30 Circuits 

SN74H30 Circuits , 



MIN 


NOM 


MAX 


UNIT 


4J 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


•c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP § MAX 


UNIT 


Logical 1 input voltage required 
Viii|i| at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vi.{«| at any input terminal to ensure 
logical 1 level at output 


2 




0.8 


V 


ViHii(i) Logical 1 output voltage 


2 


Vcc = MIN, Vi„ = 0.8 V, 
lio«i = -500 iiA 


2.4 


V 


Vo,»(oi Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
l.irt = 20 mA 


0.4 


V 


liam Logical level input current (each input) 


3 


Vcc = MAX, Vi„ = 0.4 V 


-2 


mA 


li.pi Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ = 2.4 V 


50 


f^ 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 


los Short-circuit output current-t 


5 


Vcc = MAX 


-40 -100 


mA 


lcc|0| Logical level supply current 


6 


Vcc = MAX , Vi„ = 4.5 V 


6.5 10 


mA 


lcc|i| Logical 1 level supply current 


6 


Vcc = MAX, Vi„ = 


2.5 4.2 


mA 



switching characteristics, \/qq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


w 


Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 280 S2 


8.9 


12 


ns 


tp* 


Propagation delay time to logical 1 level 


74 


Cl 


= 25 pF, Rl = 280 n 


6.8 


10 


ns 
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tFor tonditioni sbovn ai NIN or MAX, list tht oppreprlole value spetifitd under recommended operating conditions lor the applicable device type. 
i:D»ratiM (f ihwI-circBil test should net exceed 1 second. 
§ All typical valves are at Vcc = 5 V, Ta = 2S"C. 



CIRCUIT TYPES SN54H40, SN74H40 
DUAL 4-INPUT POSITIVE NAND BUFFERS 



schematic {each gate) 




INPUTS 
NOTES: 1. Component values shown are nominal 
2. NC — No Internol connection 



W 
FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



ID IC IB GND 2Y 2D 2C 





© © ® ® © ® © 

lA lY NC V NC 2A 2B 



Vcc 2D 2C NC 28 2A 2Y 




nijiiHijiiiMiiiir 

lA IB NC IC ID lY GND 



positive logic: y = abcd 



recommended operating conditions 

Supply Voltage Vcc: SN54H40 Circuits 

SN74H40 Circuits 

■Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, Ta: SN54H40 Circuits 

SN74H40 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


30 




-55 


25 


125 


"C 





25 


70 


°C 



electrical characteristics {over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP § MAX 


UNIT 


Logical 1 input voltage required 
Vin|ii at all input terminals to ensure 
logical level at output 


1 




2 


V 


Logical input voltage required 
Vir|oi at any input terminal to ensure 
logical 1 level at output 


2 




0.8 


V 


V<mt|i| Logical 1 output voltage 


2 


Vcc = MIN, Vi„ - 0.8 V, 
lio.d = -1-5 mA 


2.4 


V 


Vouf|o| Logical output voltage 


1 


Vcc = MIN, Vi„ = 2 V, 
I.ini = 60 mA 


0.4 


V 


li„lo| Logical level input current (each input) 


3 


Vcc = MAX, Vi„ = 0.4 V 


-4 


mA 


li„|i| Logical 1 level input current (each input) 


4 


Vcc = MAX, Vi„ = 2.4 V 


100 


liA 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 


los Short-circuit output currentlj: 


5 * 


Vcc = MAX 


-40 -125 


mA 


Iccio) Logical level supply current 


6 


Vcc = MAX, V,„ = 4.5 V 


25 40 


mA 


lcc(i) Logical 1 level supply current 


6 


Vcc = MAX, V„ = 


10.4 16 


mA 



switching characteristics, \/qq = 5 V, T^ = 25° C, IM = 30 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tp* 


Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 93 V. 




6.5 


12 


ns 


tpdi 


Propagation delay time to logical 1 level 


74 


Cl 


= 25 pF, Rl =^ 93 Si 




8.5 


12 


ns 



tFor tomJitions shown as MIN or MAX, use the oppropriate volue specified under recommended operating conditions for the applicable device type. 
$Nof more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
§AII Irpicol values ore at Vj-q = 5 V, T^ = 25"*C. 
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CIRCUIT TYPES SN54H50, SN54H51, SN74H50, SN74H51 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 



schematic (each gate) 



INPUTS 

GATE 1 OF 
SN54H50 
SN74H50 
ONLY 
(See Note 4) 






INPUTS 




<° 



w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



ID IC 1Y GND 2Y 2D 2C 

® © ® (11) ® ® 




® ® ® ® ® ® © 



1 S 2A 2B 



ID IC 1Y 



mmmmmmm 




TLfliMliilirLilm 

lA 2A 2B 2C 2D 2Y GND 



pssiftve logSc: y = (ab) + (cd) + (x) 

(X = Oufput of SN54H60/SN74H60 or SN54H62/SN74H62) 



NOTES: 1. Component values are nominal. 

2. Both expander inputs are used simultaneously for expanding. 

3. If exponder is not used leave X and X pins open. 

4. Expander Inputs X and X are functionol on tlie SN54HS0 ond SN75HS0 circuits only. Make no externol connection to X and X pins of the SN54HS1 and SN74HS1. 

5. A total of four SN54H60/SN74H60 expander gates or one SN54Hi2/SN74H62 expander gale may be connected to the expander inputs. 



recommended operating conditions 

Supply Voltage Vcc: SN54H50, SN54H51 Circuits 

SN74H50, SN74H51 Circuits 

Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, Ta: SN54H50, SN54H51 Circuits 

SN74H50, SN74H51 Circuits 



MIN 


NOM 


MAX 


UNIT 


4J 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


"c 





25 


70 


"c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§MAX 


UNIT 


logical 1 Input voltage required 
Vi„|i| at both input terminals of either AND 
section to ensure logical at output 


20 




2 


V 


Logical input voltage required 
Vin|o| at one Input terminal of each AND 
section to ensure logical 1 at output 


21 




0.8 


V 


Vowtpi Logical 1 output voltage 


21 


Vcc = MIN, Vi, = 0.8 V, 
li<«i = -500/iA 


2.4 


V 


Voufio) Logical output voltage 


20 


Vcc = MIN, Vi, = 2 V, 
Link = 20 mA 


0.4 


V 


linioi Logical level input current (each input) 


22 


Vcc = MAX, Vi„ = 0.4 V 


-2 


mA 


lin(i) Logical 1 level Input current (each input) 


23 


Vcc = MAX, Vi„ = 2.4 V 


50 


,iA 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 


los Short-circuit output current:|: 


24 


Vcc = MAX 


-40 -100 


mA 


lcc(o) Logical level supply current 


25 


Vcc = MAX, Vi„ = 4.5 V 


15.2 24 


mA 


Iccni Logical 1 level supply current 


26 


Vcc = MAX, Vi„ = 


8.2 12.8 


mA 



fFor conditions shown as MIN or MAX, use the oppropriote volue specified under recommended operating conditions for the applicable device type. Expander pins are open. 
$Nol mora than one output should be shorted at o time, and duration of short-circuit test should not exceed 1 second. 
§ All typical volues are ot V^c = 5 V, T^ = 25"C. 
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CIRCUIT TYPES SN54H50, SN54H51, SN74H50, SN74H51 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 



electrical characteristics (SN54H50 circuits only) using expander inputs, Vqq = 4.5 V, T^ = -55° C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


linX Expander-node input current 


27 


Vx= 1.4 V 


-5.85 


mA 


y Base-emitter voltage 
'^''" of output transistor Q 


28 


l,i„k = 20 mA, h = 700 /iA, 
Ri = 


1 


V 


Voutpi Logical 1 output voltage 


29 


l,o«i = -500 /iA, 1, = 320 /iA, 
l2 = -320 /iA 


2.4 


V 


Vout(oi Logical output voltage 


28 


hi„k = 20 mA, 1, = 470 /lA, 

Ri =68 n 


0.4 


V 



electrical characteristics (SN74H50 circuits only) using expander inputs, Vqq = 4.75 V, Ta = 0°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


iiiix Expander-node input current 


27 


Vic=: 1.4 V 


-6.3 


mA 


„ Base-emitter voltage 
""' of output transistor Q 


28 


Link = 20 mA, li = 1.1 mA, 
R, = 


1 


V 


Vi>ut(i| Logical 1 output voltage 


29 


Led = -500 /iA, 1, = 570 /iA, 
b = -570 /iA 


2.4 


V 


Voutio) Logical output voltage 


28 


l.irk = 20 mA, 1. = 600 /iA, 
Ri = 63 il 


0.4 


V 



switching characteristics, \/qq = 5 V, T^;^ = 25° C, IM = 10, expander pins are open 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
^'^ logical level 


74 


Cl = 25 pF, Rl = 280 


6.2 11 


ns 


Propagation delay time to 
^•^ logical 1 level 


74 


Cl = 25 pF, Rl = 280 il 


6.8 11 


ns 



switching characteristics, (SN54H50/SN74H50 circuits only), Vqq = 5 V, T^ = 25°C, N = 10, Cx = 15 pFH 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
*<^ logical level 


75 


Cl = 25 pF, Rl = 280 fi 


7.4 


ns 


Propagation delay time to 
^•^ logical 1 level 


75 


Cl = 25 pF, Rl = 280 12 


11 


ns 



ilSee curves on page 7-90 for effect of other values of C-. 
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CIRCUIT TYPES SN54H52, SN74H52 
EXPAHDABLE 2-2-2-3-INPUT AND-OR GATES 



schematic 



w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 




B X Y GND NC I H 

® ® ® ® ® ® ® 




© © ® ® © ® © 

A C D Vcc E F G 



positive logic: 



Y = (AB) -f (CD) + (EF) + (GHI) + (X) 
(X = Output of SN54H61/SN74H61) 



NOTpS: 1 Component vQlues shown ore nominol, 

2. A total of six expander gates may be connected 
to the expander input X. 

3. NC — No jntemGl connection. 



recommended operating conditions 

Supply Voltage Vcc: SN54H52 Circuits 

SN74H52 Circuits 

Normal izec] Fan-Out From Eacti Output, N 

Operating Free-Air Temperature Range, Ta: SN54H52 Circuits . 

SN74H52 Circuits , 



Vcc I 



G F X Y 



jnMMmjmmm 




I'JMilMAltiULr 

A B C D E NC GND 



positive logic: 



Y = (AB) -f (CDE) + (FG) + (HI) + (X) 
(X — Output of SN54H61/SN74H61) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


"c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST 


CONDITIONSt 


MIN 


TYP§ MAX 


UNIT 


Vinin 


Lo cal 1 input voltage requirecJ 
at ell input terminals of one AND 
sectu n to ensure logical 1 at output 


30 




2 


V 


Vi„|.| 


Logical input voltage required 
at one input terminal of each AND 
section to ensure logical at output 


31 




0.8 


V 


Vo„t(l| 


Logical 1 output voltage 


30 


Vcc = MIN, Vi„ = 2V, 
lio^ = -500 /(A 


2.4 


V 


V„„„o| 


Logical output voltage 


31 


Vcc = MIN, 
Um = 20 mA 


Vi„ = 0.8 V, 


0.4 


V 


InlO, 


Logical level input current (each input) 


32 


Vcc = MAX, 


Vi„ = 0.4 V 


-2 


mA 


lindl 


logical I level input current (each input) 


33 


Vcc = MAX, 


Vi„ = 2.4 V 


50 


aa 


Vcc = MAX, 


Vi„ = 5.5 V 


1 


mA 


los 


Short-circuit output current:]: 


34 


Vcc = MAX, 


Vi„ = 4.5 V 


-40 


-100 


mA 


ICC|0| 


Logical level supply current 


35 


Vcc = MAX, 


V,„ ^ 


15.2 24 


mA 


ICC(1) 


Logical 1 level supply current 


35 


Vcc = MAX, 


Vi„ = 4.5 V 


20 31 


mA 
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tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. Expander pin is open. 
tDuration of short-circuit test should not exceed 1 second. 
§ All typicol values ore at Vcc = 5 V, Ta = ZS'C. 



CIRCUIT TYPES SN54H52, SN74H52 
EXPAHDABLE 2-2-2-3-INPUT AND-OR GATES 



electrical characteristics (SN54H52 circuits only) using expander input, Vqq = 4.5 V 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


linx 


Expander-node input current 


36 


Vx = 1 V, lload = -500 M- 

Ta = -55»C 


-2.7 


-4.5 


mA 


Voutpi 


Logical 1 output voltage 


36 


Vx = 1 V, l,o.d = -SOa^ttA, 
Ta = -55'C 


2.4 


V 


V„„,|o| 


Logical output voltage 


37 


linx — -300 juA, l.iri, = 20 mA, 
Ta = 125»C 


0.4 


V 



electrical characteristics (SN74H52 circuits only) using expander input, Vqq = 4.75 V 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


linx 


Expander-node input current 


36 


Vx = 1 V, lio«i = -500 /lA, 
Ta = 0*C 


-2.9 




-5.35 


mA 


V„,|,| 


Logical 1 output voltage 


36 


Vx = 1 V, li<«d = -500 iiA. 
Ta = 0°C 


2.4 


V 


V«it(o| 


Logical output voltage 


37 


linx = -300 M- l«i»k = 20 mA, 
Ta = 70''C 


0.4 


V 



switching characteristics, Vqq = 5 V, T^ = 25°C, IS! = 10, expander pin is open 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdo Propagation delay time to logical level 


74 


Cl 


= 25 pF, Rl = 280 fi 


9.2 


15 


ns 


tpdi Propagation delay time to logical 1 level 


74 


Cl 


= 25 pF, Rl = 280 Q 


10.6 


15 


ns 



switching characteristics, \/qq = 5 V, T^ = 25°C, N = 10, Cx = 15 pFf 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdo Propagation delay time to logical level 


76 


Cl 


= 25 pF, Rl = 280 fi 


9.8 


ns 


tpd) Propagation delay time to logical 1 level 


76 


Cl 


= 25 pF, Rl = 280 U 


14.8 


ns 



IjSee curves on page 7-90 for effect of other values of C^^. 
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CIRCUIT TYPES SN54H53, SN54H54, SN74H53, SN74H54 
EXPANDAfrtE 2-2-2-3-IHPUT AND-OR-INVERT GATES 



schematic 




w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



H Y GND G 



® ® ® ® ® 








(See Non 4) 



J^iMJWFimjTim 




iiTLLTjJiAnAnjJiir 



positive logic: y = (ab) + (cd) + (efg) + (Hi) + (x) 

(X = Output of SN54H60/SN74H60 or SN54H62/SN74H62) 



NOTES: 1. Component volues shown ore nominal. 

2. Both exponder inputs are used simultaneously for expanding. 

3. If expander is not used leore X ond X pins open. 

4. Exponder inputs X and X ore functional on the SN54HS3 and SN74HS3 circuits only. Moke no externol connection to X and X pins of Ihe SN54HS4 and SN74H54. 

5. A totol of four SN54HiO/SN74HiO exponder gotes or one SN54H(2/SN74Hi2 expander gate moy be connected to the expander inputs. 



recommehded operating conditions 

Supply Voltage Vcc: SN54H53, SN54H54 Circuits 

SN74H53, SN74H54 Circuits 

Normalized Fan-Out From Eact> Output, N 

Operating Free-Air Temperature Range, Ta: SN54H53, SN'54H54 Circuits 

SN74H53, SN74H54 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


•c 





25 


70 


•c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP § MAX 


UNIT 


Logical 1 input voltage required 
Vin|i| at all input terminals of one AND 
section to ensure logical at output 


20 




2 


V 


Logical input voltage required 
VFnioi at one input terminal of each AND 
section to ensure logical 1 at output 


21 




0.8 


V 


Vcnit(i) Logical 1 output voltage 


21 


Vcc == MIN, Vi„ = 0.8 V, 
lioMi = -500 fiA 


2.4 


V 


Vmm Logical output voltage 


20 


Vcc = MIN, Vi„ :3z 2 V, 
Ixni = 20 mA 


0.4 


V 


linio) Logical level input current (each input] 


22 


Vcc = MAX, Vi. = 0.4 V 


-2 


mA 


lin|i| Logical 1 level input current (each input) 


23 


Vcc = MAX, Vi, = 2.4 V 


50 


M 


Vcc = AAAX, Vp„ = 5.5 V 


1 


mA 


los Short-circuit output current:]: 


24 


Vcc = MAX 


-40 -100 


mA 


lcc(o| Logical level supply current 


25 


Vcc = MAX Vi. = 4.5 V 


9.4 14 


mA 


lcc(i| Logical 1 level supply current 


26 


Vcc = MAX, Vi. = 


7.1 11 


mA 
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fFor conditions shown os MIN or MAX, use the oppropriote value specified under recommended operating conditions for the applicable device type. Exponder pins ore open. 
^Duration of short-circuit lest should not exceed 1 second. 
§AII typical Yolues ore ot V^c = 5 V, T^ = 25'*C. 



CIRCUIT TYPES SN54H53, SN54H54, SN74H53, SN74H54 
EXPANDABLE 2-2-2-3-INPUT AND-OR-INYERT GATES 



electrical characteristics (SN54H53 circuits only) using expander inputs, ^qq = 4.5 V, T^ = —55° C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Ijfix Expander-node Input current 


27 


Vx= 1.4 V 


— 5.85 


mA 


y Basrf-emitter voltage 
^'''" of output transistor Q 


28 


hint = 20 mA, 1, = 700 /lA, 
R, =: 


1 


V 


Voutii] Logical 1 output voltage 


29 


lio^d = -500 IiA. 1, = 320 IiA, 
I2 = -320 juA 


2.4 


V 


Vout(o| Logical output voltage 


28 


Uink = 20 mA, 1, = 470 /lA- 
R, =68n 


0.4 


V 



electrical characteristics {SN74H53 circuits only) using expander inputs, yQQ = 4.75 V, T^ = 0° C 



PARAMETER 


TCST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


linx Expander-node input current 


27 


V)(= 1.4 V 


-6.3 


mA 


y Base-emitter voltage 
'^''" of output transistor Q 


28 


Ui„k = 20 mA, h = 1.1 mA, 
R, = 


1 


V 


Voui|i| Logical 1 output voltage 


29 


lio.d = -500 iiA. U = 570 IiA, 
U = -570 iiA 


2.4 


V 


Vouf(o| Logical output voltage 


28 


isini = 20 mA, li = 600 iiA, 
Ri = 63 fi 


0.4 


V 



switching characteristics, Vqq = 5 V, T^ = 25° C, N = 10 , expander pins are open 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
'i^ logical level 


74 


Cl = 25 pF, Rl = 280 U 


6.2 11 


n$ 


Propagation delay time to 
*'^' logical 1 level 


74 


Cl = 25 pF, Rl = 280 il 


7 11 


ns 



switching characteristics, (SN54H53/SN74H53 circuits only) V^c = 5 V, T^ = 25°C, N = 10, C^^ = 15 pFlT 



PARAMETER 


TEST 
FIGURE 


TCST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
'■^ logical level 


75 


Cl = 25 pF, Rl = 280 U 


7.4 


ns 


Propagation delay time to 
*<"" logical 1 level 


75 


Cl = 25 pF, Rl = 280 V. 


n.4 


ns 



f See curves on page 7-90 for effect of other values of Cj. 
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CIRCUIT TYPES SN54H55, SN74H55 
EXPANDABLE 4.INPUT AND-OR-INYERT GATES 



schematic 




w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



GND NC X 



® ® ® ® ® © 

U Li ■ Id 




® ® ® ® ® ® 



S C Vf- 



VCC H G F E X Y 




uJiUTiJiiJUJiLnir 

A B C D X NC GND 



positive logic: y = (abcd) + (efgh) + (x) 

X = Output of SN54H60/SN74H60 or SN54H62/SN74H62 circuit. 



NOTES: 1. Component values shown are nominal. 

2. Both expander inputs are used simultaneously 
for expanding. 

3. If expander is not used, leave X and X pins open. 

4. A total of four SN54H60/SN74H60 expander gates or one SNS4H62/SN74H62 expander gate may be connected to the expander inputs 

5. NC — No internal connection. 



recommended operating conditions 

Supply Voltage Vcc: SN54H55 Circuits 

SN74H55 Circuits 

Normalized Fan-Out From Each Output, N 

Operating Free-Air Temperature Range, Ta: SN54H55 Circuits 

SN74H55 Circuits 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


10 




-55 


25 


125 


"c 





25 


70 


°c 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


nsT 

FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Logical 1 input voltage required 
Vi„|i| at all input terminals of either AND 
section to ensure logical at output 


20 




2 


V 


Logical input voltage required 
Vi„(i)) at one input terminal of each AND 
section to ensure logical 1 at output 


21 




0.8 


V 


Vou((i) Logical 1 output voltage 


21 


Vcc = MIN, Vi„ = 0.8 V, 
lioKi = -500 liA 


2.4 


V 


Voutio) Logical output voltage 


20 


Vcc = MIN, Vi„ = 2 V, 
l.mi = 20 mA 


0.4 


V 


linioi Logical level input current (each input) 


22 


Vcc = MAX, Vi„ = 0.4 V 


-2 


mA 


linii) Logical 1 level input current (each input) 


23 


Vcc = MAX, Vi„ = 2.4 V 


50 


HA 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 


los Short-circuit output currentlf 


24 


Vcc = MAX 


-40 -100 


mA 


lcc(oi Logical level supply current 


25 


Vcc = MAX, Vi„=4.5V 


7.5 12 


mA 


lcc{i| Logical 1 level supply current 


26 


Vcc = MAX, Vi„ - 


4.5 6.4 


mA 
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tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. Expander pins ore open. 
^Duration of short-circuit test should not exceed 1 second. 
§ All typical values are at Vcc = 5 V, Ta = 25»C. 



CIRCUIT TYPES SN54H55, SN74H55 
EXPANDABLE 2-WIDE 4-INPUT AND-OR-INVERT GATES 

electrical characteristics (SN54H55 circuits only) using expander inputs, Vqq = 4.5 V, Tf^ = -55°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


linx Expander-node input current 


27 


Vi( = 1 .4 V 


-5.85 


mA 


Base-emitter voltage 
°^'" of output transistor Q 


28 


h,„k = 20 mA, h = 700 ^A, 
R, = 


1 


V 


Vout(:i Logical 1 output voltage 


29 


lio.d = -500 /iA, 1, ^ 320 iiA, 
h = -320 jiA 


2.4 


V 


Voutioi Logical output voltage 


28 


Link — 20 mA, li = 470 jxA, 
R, =68 fi 


0.4 


V 



electrical characteristics (SIM74H55 circuits only) using expander inputs, Vqq = 4.75 V, T^ = 0°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


linx Expander-node input current 


27 


Vx= 1.4 V 


-6.3 


mA 


„ Base-emitter voltage 
'^'" of output transistor Q 


28 


hi„k = 20 mA, h = 1.1 mA, 
R, = 


1 


V 


Vout(i| Logical 1 output voltage ! 29 


lio,d == -500 mA, li = 570 iiA, 
h —-SJO/iA 


2.4 


V 


Vou)(ci| Logical output voltage 


28 


Uini, = 20 mA, li = 600 M- 
R, = 63 fi 


0.4 


V 



switching characteristics, Vqq = 5 V, T^ = 25° C, N = 10, expander pins are open 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
*f* logical level 


74 


Cl = 25 pF, Rl = 280 V. 


6.5 11 


ns 


Propagation delay time to 
*'"" logical 1 level 


74 


Cl = 25 pF, Rl = 280 <> 


7 11 


ns 



switching characteristics, Vqq = 5 V, T^ = 25°C, IN! = 10, C^ = 15 pFH 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 
*"•" logical level 


75 


Cl = 25 pF, Rl = 280 fi 


7.7 


ns 


Propagation delay time to 
^""^ logical 1 level 


75 


Cl = 25 pF, Rl = 280 fi 


11.4 


ns 



II See curves on page 7-90 for effect of other values of C-. 
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CIRCUIT TYPE SN54H60 
DUAL 4-INPUT EXPANDER 



(FOR USE WITH SN54H50, SN54H53, SN54H55 CIRCUITS) 



schematic (each expander) 



mr^ 






OUTPUT X 
(See Note 2) 



OUTPUT X 
(See Note 1 



INPUTS 

NOTES: 1. Connect to X input of SN54H50, SN54H53, or 
SN54H55 circuit. 

2. Connect to X input of SNS4H50, SN54H53, or 
SN54H5S circuit. 

3. Component values sliown are nominal. 



W 
FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE {TOP VIEW) 



2X 2X 2D GND 2C 2B 2A 

® ® ® ® (10) ® 



^^^ 



WcTTm 



® ® ® ® ® ® 



IX IX 1/1 



IX 2X 2X 2D 



-n^iMmmMjTijTL 




iLfiiJiifMjJMir 

lA IB IC 2A 2B 2C GND 



positive logic: x = abcd 

when connected to X oncJ X pins of SN54H50, SN54H53, or SN54H55 circuit. 



recommended operating conditions 

Supply Voltage Vcc 4.5 V to 5.5 V 

Maximum number of expanders that may be fanned-in to one SN54H50, SN54H53, or SN54H55 circuit 4 



electrical characteristics (unless otherwise noted T^ = -55°C to 125°C) 



PARAMETER 


FIGURE "^^ CONDITIONS 


MIN TYP§MAX 


UNIT 


Logical 1 input voltage required 
Vin|i| at all input terminals to ensure 
output is in the on state 


38 




2 


V 


Logical input voltage required 
Vi„|o| at any input terminal to ensure 
output is in the off state 


39 




0.8 


V 


Von On-state output voltage 


38 


Vcc = 4.5 V, Vi„ = 2 V, 
Vi = 1 V, U = 5.85 mA, 
Ta = -55''C 


0.4 


V 


Vcc = 5.5 V, Vi. = 2 V, 
V, = 0.6 V, U = 7.85 mA, 
Ta = 125''C 


0.4 


V 


loH Off-state output current 


39 


Vcc = 4.5 V, Vi„ = 0.8 V, Vi= 4.5 V, 
R = 575 a Ta = -55'»C 


320 


/tA 


Ion On-state output current 


40 


Vcc = 4.5 V, Vi„ = 2 V, 
Vi = 1 V, Ta = -55'C 


-470 


fiA 


lm(o| Logical level input current (each input) 


39 


Vcc = 5.5 V, Vi„ = 0.4 V 


-2 


mA 


l>n(i| Logical 1 level input current (each input) 


41 


Vcc = 5.5 V, Vi„ = 2.4V 


50 


^A 


Vcc = 5.5 V, Vi„ = 5.5 V 


1 


mA 


Iccion] On-state supply current 


42 


Vcc = 5.5 V, y.„ = 4.5 V, 
V, = 0.85 V 


1.9 3.5 


mA 


lcc{oifi Off-state supply current 


42 


Vcc = 5.5 V, Vi„ = 0, 
Vi = 0.85 V 


3 4.5 


mA 



§ All typical value? ore qt Vcc = 5 V, Ta = 25*C 



output capacitance, \/qq and GND terminals open, T^ = 25°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f-- Effective capacitance 
of output transistor Qi 


79 


f = 1 MHz 


1.3 


PF 
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(FOR USE WITH SN74H50, SN74H53, SN74H55 CIRCUITS) 



CIRCUIT TYPE SN74H60 
DUAL 4-INPUT EXPANDER 



schematic (each expander) 



(f 



7a 



m='' 




OUTPUT X 
(See Note 2) 



OUTPUT X 
(See Note 1) 



INPUTS 
NOTES: 1. Connect to X input of SN74H50, SN74H53, or 
SN74H55 circuit. 

2. Conned to X input of SN74H50, SN74H53, or 
SN74H55 circuit. 

3. Component values sfiown ore nominal. 



W 
FLAT PACKAGE <TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



2X 2X . 2D GND 2C 2B 2A 

® ® ® ® ® ® 



w 




4= 



h 



1 

® ® ® ® ® ® ® 



13 iC ID 



^ ID IX IX 2X 2X 2D 




TLitilMAMLlitir 

lA IB IC 2A 2B 2C GND 



positive logic: x ^ abcd 

when connected to X and X pins of SN74H50rSN74H53, or SN74H55 circuits. 



recommended operating conditions 

Supply Voltage Vcc 4.75 V to 5.25 V 

Maximum number of expanders that may be fanned-in to one SN74H50, SN74H53, or SN74H55 circuit 4 

electrical characteristics (unless otherwise noted T^ = 0°C to 70°C) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP § MAX 


UNIT 


Logical 1 Input voltage required 
V,„|,| at all input terminals to ensure 
output is in the on state 


38 




2 


V 


Logical input voltage required 
V,„(o| at any input terminal to ensure 
output is in the off state 


39 




0.8 


V 


V,n On-stote output voltage 


38 


Vcc = 4.75 V, V,„ = 2 V, 
V, = 1 V, U = 6.3 mA, 
Ta = O'C 


0.4 


V 


Vcc = 5.25 V, V,„ =^ 2 V, 
V, = 0.6 V, lo» = 7.4 mA, 
Ta = 70»C 


0.4 


V 


loll Off-state output current 


39 


Vcc = 4.75 V,Vi„ = 0.8 V,V, =4.5 V, 
R = 575 a, Ta = O'C 


570 


/'A 


Ion On-state output current 


40 


Vcc = 4.75 V, V,„ = 2 V, 
V, = 1 V, Ta = O^C 


-600 


,iA 


lin(o) Logical level input current (each input) 


39 


Vcc = 5.25 V, V,„ = 0.4 V 


-2 


mA 


l.n|i) Logical 1 level input current (each input) 


41 


Vcc = 5.25 V, V,„ = 2.4 V 


50 liA 1 


Vcc = 5.25 V, V,„ = 5.5 V 


1 


mA 


Iccfoni On-stote supply current 


42 


Vcc = 5.25 V, V.„ = 4.5 V, 
V, = 0.85 V 


1.9 3.5 


mA 


lccioii{ off-state supply current 


42 


Vcc == 5.25 V, V,„ = 0, 
V, = 0.85 V 


3 4.5 


mA 



§ All trpicol values ate at Vcc = 5 V, Ta = U'C 



output capacitance, Vqq and GND terminals open, T^ = 25°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


-_ Effective capacitance 
of output transistor Qi 


79 


f — 1 MHz 


1.3 


PF 
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CIRCUIT TYPES SN54H61, SN74H61 
TRIPLE 3-INPUT EXPANDERS 



(FOR USE WITH SN54H52, SN74H52 GRCUITS) 



schematic (each expander) 



w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 




CGND 



INPUTS 

NOTES: 1. Component values shown are nominol. 

2. A total of six expander gates may be connected to 
the SNS4HS2/SN74HS2 expander input. 



® ® ® ® ® ® ® 




i 



® ® ® ® ® ® ® 



Vcc 3C 3B 3A 3X IX 2X 



^ 



^ 



iA IB IC 2A 2B 2C GND 



positive logic: x = abc 

when connected to the X Input of the SN54H52 or SN74H52 circuit. 



recommended operating conditions 

Supply Voltage Vcc: SN54H61 Circuits 

SN74H61 Circuits 

Operating Free-Air Temperature Range, Ta: SN54H61 Circuits 

SN74H61 Circuits 

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


-55 


25 


125 


•c 





25- 


70 


"c 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Logical input voltage required 
Vi„|o| at any input terminal to ensure 
output is in the off state 


43 




0.8 


V 


U« Off-state reverse current 


43 


Vcc = MIN, Vi.|«| = 0.8 V, 
Voi. = 2.2 V, Ta = MAX 


50 


liA 


1 Logical level input 
'" current (each input) 


44 


Vcc = MAX, V,„ = 0.4 V 


-2 


mA 


. Logical 1 level input 
'"''' current (each input) 


45 


Vcc = MAX, Vi„ = 2.4 V 


50 


/'A 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 


Icciooi On-state supply current 


46 


Vcc = MAX, Vi„ = 4.5 V 


11 16 


mA 


IccioH) Off-state supply current 


46 


Vcc = MAX, V^. = 


5 7 


mA 



electrical characteristics SN54H61 circuits only 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Logical 1 input voltage required 
Vin|i| at all input terminals to ensure 
output is in the on state 


47 


Vcc = 4.5 V 


2 


V 


Von On-state output voltage 


47 


Vcc = 4.5 V, Vi„|i| = 2 V, 
Ion = 4.5 mA, Ta = -55"*C 


1 


V 



electrical characteristics SN74H61 circuits only 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Logical 1 input voltage required 
V,„|i| at all input terminals to ensure 
output is in the on state 


47 


Vcc = 4.75 V 


2 


V 


Von On-state output voltage 


47 


Vcc = 4.75 V, V,.(,) = 2 V, 
Ion = 5.35 mA, Ta = O^C 


1 


V 



TFor conditions shown as MIN or MAX, use the oppropriote value specified under recommended operating conditions for the applicable device type. 
§ All typitol volues ore at Vcc = 5 V, Ta = 25'C. 

output capacitance, Vqc and GND terminals open, T^ = 25°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Effective capacitance 
^ of output transistor Qi 


80 


f = 1 MHz 


1.3 


PF 
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(FOR USE WITH SN54H50, 
SN54H53, SN54H55 CIRCUITS) 



CIRCUIT TYPE SN54H62 
3-2-2-3-INPUT AND-OR EXPANDER 



schematic 




FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IIM-LINE PACKAGE (TOP VIEW) 



® ® ® ® ® ® ® 




® ® ® ® © ® 

A D E Vqq f G 



positive logic: 



X = (ABC) -r (DE) f (FG) -v (HIJ) 

when connected to X and X pins of 

SN54H50, SN54H53, or SN54H55 circuit. 




nmMmiIM.lJ 



OUTPUT X OUTPUT X 
(See Note 11 (See Note 2) 
NOTES: 1. Connect to X input of SNS4H50, SNS4H53, or 
SN54HSS circuit. 

2. Connect to X input of SN54H50, SNS4HS3, or 
SN54HSS circuit. 

3. Component values shown ore nominal. 

recommended operating conditions 

Supply Voltage Vcc 

Maximum number of expanders that may be fonned-in to one SN54H50, SN54H53, or SN54H55 circuit 



positive logic: 

X -= (AB) ^ (CDE) ^ (FGH) - (IJ) 

when connected to X and X pins of 

SN54H50, SN54H53, or SN54H55 circuit. 



4.5 V to 5.5 V 
.... 1 



electrical characteristics (unless otherwise noted T^ 55°C to 125°C) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP§ MAX 


UNIT 


V,„,.| 


Logical 1 input voltage required at all 
input terminals of one AND section to 
ensure output is in the on state 


48 




2 


V 


V,„|., 


Logical input voltage required at one 
input terminal of each AND section to 
ensure output is in the off state 


49 




0.8 


V 


Von 


On-state output voltage 


48 


Vcc = 4.5 V, V,n = 2 V, 
V, = 1 V, Ion = 5.85 mA, 
Ta = -55''C 


0.4 


V 


Vcc =-- 5.5 V, V,„ = 2 V, 

V, - 0.6 V, Ion = 7.85 mA, 

Ta = 125''C 


0.4 


V 


lofi Off-State output current 


49 


Vcc = 4.5 V,V,„ =0.8 V,V, ^- 4.5 V, 
R = 575 <>, Ta = -55"'C 


320 


/tA 


Ion On-state output current 


50 


Vcc = 4.5 V, V,„ = 2 V, 
V, = 1 V, Ta = -55''C 


-470 


(lA 




Logical level input current (each input) 


51 


Vcc = 5.5 V, V,„ = 0.4 V 


-2 


mA 


l,o(l| 


Logical 1 level input current (each input) 


52 


Vcc == 5.5 V, V,n = 2.4 V 


50 


mA 


Vcc = 5.5 V, V,„ = 5.5 V 


1 


mA 


lcC(on| 


On-stote supply current 


53 


Vcc = 5.5 V, V,„ ^4.5V, 
V, = 0.85 V 


3.8 7 


mA 


IcCloff) 


Off-state supply current 


53 


Vcc = 5.5 V, V,„ = 0, 
V, = 0.85 V 


6 9 


mA 



§ All typical values are at Vcc = 5 ¥, Ta = 25<'C. 

output capacitance, Vqq and GND terminals open, T^ = 25° C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX UNIT 

1 


Effective capacitance 
of output transistor Qi 


79 


f = 1 MHz 


1.3 ^ pF 
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CIRCUIT TYPE SN74H62 
3-2-2-3-INPUT AND-OR EXPANDER 



(FOR USE WITH SN74H50, 
SN74H53, SN74H55 CIRCUITS) 



schematic 




w 

FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



X GND X 



® ® ® ® ® (l) ® 




® ® ® ® ® ® ® 

A D E v<;c f G H 



OUTPUT X OUTPUT X 
(SeeNoleU (SeeNole2) 
NOTES: i. Connect lo X input of SH74H50, 5N74HS3, or 
SN74H55 circuil. 

2. Connect to X input of SN74HS0, SN74H53, or 
SN74HS5 circuit. 

3. Component values shown are nominol. 

recommended operating conditions 



positive logic: 

X = (ABC) + (DE) + (FG2 + (HIJ) 

when connected to X and X pins of 

SN74H50, SN74H53, or SN74H55 circuit. 



Vcc 



j-»UT3-iriTUT.if¥U 7ir 




niHiMMilMir 



positive logic: 

X = (AS) + (CDE) -f- (FGH) + (IJ) 

when connected to X ond X pins of 

SN74H50, SN74H53, or SN74H55 circuit. 



Supply Voltage Vcc 

Maximum number of expanders that may be fanned-in to one SN74H50, SN74H53, 



4.75 V to 5.25 V 

or SN74H55 circuit 1 



electrical characteristics (unless otherwise noted T^j^ = O'^C to 70° C) 



PARAMETER 


TEST 
FIGURE 


TEST 


CONDITIONS 


MIN TYP § MAX 


UNIT 


Logical 1 input voltage required at all 
V,n|i| input terminals of one AND section to 
ensure output is in the on state 


48 




2 


V 


Logical input voltage required at one 
V,„(o) input terminal of each AND section to 
ensure output is in the off state 


49 




0.8 


V 


Vor On-state output voltage 


48 


Vcc = 4.75 V, 
V, = 1 V, 
Ta = O'C 


V,„ :^ 2 V, 
Ion = 6.3 mA, 


0.4 


V 


Vcc =^ 5.25 V, 
V, = 0.6 V, 
Ta =^ 70" C 


Vi„ -•= 2 V, 
Ion =^ 7.4 mA, 


0.4 


V 


lo(f Off-state output current 


49 


Vcc = 4.75 V, 
R = 575 fi. 


V,„ = 0.8 V, V, =4.5 V, 
Ta ^ 0»C 


570 


mA 


Ion On-state output current 


50 


Vcc = 4.75 V, 
V, = 1 V, 


Vi„ = 2 V, 
Ta = CC 


-600 


/^A 


lm|0| Logical level input current (each input) 


51 


Vcc = 5.25 V, 


V;„ = 0.4 V 


-2 


mA 


lin|i| Logical 1 level input current (each input) 


52 


Vcc - 5.25 V, 


V,„ = 2.4 V 


50 


M 


Vcc == 5.25 V, 


Vi„ = 5.5 V 


1 


mA 


Icciori On-state supply current 


53 


Vcc = 5.25 V, 
V, = 0.85 V 


V.„ =4.5V, 


3.8 7 


mA 


Iccioffi Off-state supply current 


53 


Vcc -■= 5.25 V, 
V, =: 0.85 V 


Vin = 0, 


6 9 


mA 



§ All typical values ore at Vcc = 5 V, Ta ^ 25°C 



output capacitance, Vqq and GND terminals open, T^ = 25°C 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


C? 


Effective capacitance 
of output transistor Qi 


79 


f = 1 MHz 


1.3 


PF 
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CIRCUIT TYPES SN54H71, SN74H71 
J-K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH Ti^BLE 


t„ 


t„+. 


J 


K 


Q 








Q„ 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. J ^^ (JU • JIB) + (J2A • JIB) 

2. K - (KIA • KIB) + (K2A • K2B) 

3. t„ = Bit time before clocit pulse. 

4. i„ ^ , -= Bit time after clotk pulse. 



W 
FLAT PACKAGE (TOP VIEW) 



JOHN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



K2B K2A O GND O PRESET J2a 

® ® ® ® ® © ® 

Prese: D ' I 




iii'"i H 



© © © © © © 

KIA KIB CLOCK V^c JIA JIB J2A 



VccCLOCKK2B K2A KIB KIA Q 



nHJjEHIIL 




JlA JIB J2A J2B PRESET Q GND 



positive logic: Low input to preset sets Q to logical 1 
Preset is independent of clock. 



description 



These J-K flip-flops are based on the master-slave principle. 
The AND-OR gate inputs for entry into the master section 
are controlled by the clock pulse. The clock pulse also 
regulates the circuitry which connects the master and slave 
sections. The sequence of operation is as follows: 

1. Isolote slave from master 

2t Enter information from AND-OR gate inputs to master 

3. Disable AND-OR gate inputs 

4. Transfer information from master to slave. 

logical state of J and K inputs must not be allowed to chonge 
when the clock pulse is in a high state. 



HIGH 



LOW 




ClOCK WAVEFORM 



recommended operating conditions 

Supply Voltage Vcc: SN54H71 Circuits 

SN74H71 Circuits 

Operating Free-Air Temperature Range, Ta: SN54H71 Circuits 

SN74H71 Circuits 

Normalized Fan-Out From Each Output, N 

Widtti of Clock Pulse, tp(c|(x:k) (See Figure 77) 

Width of Preset Pulse, tp(preset) '^ee Figure 78) .... 

Input Setup Time, tse.tup (See Above) 

Input Hold Time, tf,o|d 



MIN NOM 


MAX 


UNIT 


4.5 5 


5.5 


V 


4.75 5 


5.25 


V 


-55 25 


125 


"c 


25 


70 


°c 


10 




12 


ns 


16 




> tp.,„., \ 


1 
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CIRCUIT TYPES SN54H71, SN74H71 
J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDmONSt 


MIN TYP § MAX 


UNIT 


y Input voltage required to ensure logical 
1 at any input terminal 


54 
and 
55 




2 


V 


w Input voltage required to ensure logical 
at any input terminal 


54 
and 
55 




0.8 


V 


Voutni Logical 1 output voltage 


54 


Vcc - MIN, li„.d = -500 /xA 


2.4 


V 


Vouiio) Logical output voltage 


55 


Vcc = MIN, l„„i - 20 mA 


0.4 


V 


logical level input current at J1 A, 
l,n(o) J1B,J2A, J2B, KIA, KIB, K2A, or 
K2B 


56 
56 


Vcc = MAX, Vi„ = 0.4 V 


1 
-2 mA 

i 


lm|o| Logicol level input current at preset 


Vcc = MAX, Vi„ = 0.4 V 


1 
-6 mA 


iinio) Logical level input current at clock 


56 


Vcc = MAX, Vi„ = 0.4 V 


-4 mA 


Logical 1 level input current at J1A, 
l,„ni J1B,J2A,J2B,K1A, KIB, K2A, 
or K2B 


57 


Vcc = MAX, V,„ = 2.4 V 


50 /iA 


Vcc = MAX, Vi„ = 5.5 V 


1 


mA 1 


l.i.ni Logical I level input current at preset 


57 


Vcc - MAX, V,„ - 2.4 V 


150 


MA 


Vcc = MAX, V,„ :^ 5.5 V 


1 


mA 


l„m Logical 1 level input current at clock 


57 


Vcc - MAX, Vi„ = 2.4 V 


100 


mA 


Vcc = MAX, V,„ =-- 5.5 V 


1 


mA 


ios Short-circuit output current:]: 


58 


Vcc - MAX, V,„ = 


-40 -100 


mA 


Ice Supply current 


57 


Vcc = MAX 


19 30 


mA 



fFor conditions shown as MIN or MAX, use the appropriate value specified under lecommended operating conditions for the applicoble device type. 
tMol more than one output should be shorted at a lime, and duration of short-circuil lest should not exceed 1 second. 
§ All typical values are ot Vcc = 5 V, Ta = 25°C. 

switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


fciock Maximum clock frequency 


77 


Cl = 25 pF, Rl - 280 S> 


25 30 


MHz 


Propagation delay time to logical 1 
*"" level from preset to output 


78 


Cl = 25 pF, Rl :~^ 280 U 


6 13 


ns 


J Propagation delay time to logical 
level from preset to output 


78 


Cl = 25 pF, Rl - 280 il 


12 24 


ns 


. Propagation delay time to logical 1 
level from clock to output 


77 


Cl = 25 pF, Rl - 280 Q 


6 14 21 


ns 


Propagation delay time to logical 
'"" level from clock to output 


77 


Cl = 25 pF, Rl -= 280 U 


10 2 2 27 


ns 
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CIRCUIT TYPiS SN54H71, SN74H71 
J-K MASTER-SLAVE FLIP-FLOPS 



functional block diagram 



Q O 



PRESET O- 



K1A 




KIB O-' r 



K2A O 

K2B Q-J i- 



schematic 




PRESET o 



41 — 4o GND 



O J2A 



K2BO* 



Component values shown are nominal. 



CLOCK 
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CIRCUIT TYPES SN54H72, SN74H72 
J-K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE 


tr 


t„+, 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Q„ 



NOTES: 1. J = Jl • J2« J3 

2. K = KI • K2 • K3 

3. In = lit time before clock pulse. 

4. tr + i = Bit time ofter clock pulse. 



W 
FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



® ® ® ® ® © ® 



^ 




® ® ® ® ® ® ® 

Kl CLOCK PRESET V^c CLEAR NC J! 



CC PRESETCLOCK K3 K2 Kl Q 



B 



^ Jclec."! -' 



Li]Miiiini]Mzr 



J2 J3 Q GND 



positive logic: Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset and clear are independent of clock 



description 



These J-K flip-flops are based on the master-slave principle. 
The AND gate inputs for entry info the master section are 
controlled by the clock pulse. The clock pulse also regulates 
the circuitry which connects the master and slave sections. 
The sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to change 
when the clock pulse is in a high state. 



LOW 




MINIMUM 



setup 
CLOCK WAVEFORM 




recommended operating conditions 



Supply Voltage Vcc: SN54H72 Circuits 

SN74H72 Circuits 

Operating Free-Air Temperature Range, Ta: SN54H72 Circuits 

SN74H72 Circuits 

Normalized Fan-Out From Eacti Output, N 

Widtti of Clock Pulse, tpicJocki (See Figure 77) 

Widtti of Preset Pulse, tplpr.Mti (See Figure 78) 

Widtfi of Clear Pulse, tp|ci..r| (See Figure 78) 

Iriput Setup Time, fi.tup (See Above) 

Input Hold Time, thoid 



MIN NOM MAX 



> tplclocll 
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CIRCUIT TYPES SN54H72, SN74H72 
J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating ^free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Input voltage required to 
V,„(T) ensure logical 1 at any 
input terminal 


59 
and 
60 


2 


V 


Input voltage required to 
Vi„(o] ensure logical at any 
input terminal 


59 
and 
60 




0.8 1 V 


Vout(ii Logical 1 output voltage 


59 


Vcc = MIN, l,„,d = -500 M ; 2.4 i V 


Voutioi Logical output voltage 


60 


;ycc = MIN, I„„i, =:; 20 mA 0.4 1 V 


Logical level input current 
l,„lo| atJl,J2,J3, K1,K2, K3, 
or clock 


61 


Vcc ■-=- MAX, V,„ =; 0.4 V 1 -2 , mA 


. Logical level input current 
"'"' at preset or clear 


61 


Vcc — - MAX, Vi„ = 0.4 V -4 mA 


. Logical 1 level input current 
"''' atJl,J2, J3, K1,K2, orK3 


62 


Vcc = MAX, Vi„ = 2.4 V | 50 | /lA 


Vcc = MAX, Vi„ :^ 5.5 V 1 | mA 


l.nin Logical 1 level input current at clock 


62 


Vcc = MAX, V,„ = 2.4 V 50 , aA 


Vcc = MAX, V,„ := 5.5 V 1 i mA 


. Logical 1 level input current 
at preset or clear 


62 


Vcc = MAX, Vi„ ^-- 2.4 V 


100 


/'A 


Vcc ^ MAX, Vi„ = 5.5 V 


1 


mA 


los Short-circuit output current>- 


63 


Vcc ^ MAX, V,„ = 


-40 -100 


mA 


Icc Supply current 


62 


Vcc = MAX 


16 25 


mA 



jFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
tNot more than one output should be shorted at o time, and duration of short-circuit test should not exceed 1 second. 
§ All typical values are at Vcc = 5 V, Ta = 25"C. 

switching characteristics, Mq^q^ = 5 V, T^ = 25°C, IM = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fcioci Maximum clock frequency 


77 


Cl 


= 25 pF, Rl = 280 <> 


25 


30 




MHz 


tpdi 


Propagation delay time to logical 
1 level from clear or preset 
to output 


78 


Cl 


= 25 pF, Rl = 280 '.J 




6 


13 


ns 


fp* 


Propagation delay time to logicol 
level from clear or preset 
to output 


78 


Cl 


= 25 pF, Rl - 280 !> 




12 


24 


ns 


tpdl 


Propagation delay time to logical 
1 level from clock to output 


77 


Cl 


= 25 pF, Rl ~ 280 <> 


6 


14 


21 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


77 


Cl 


= 25 pF, Rl ■^- 280 i> 


10 

L 


22 


27 


ns 

J 
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CIRCUIT TYPES SN54H72, SN74H72 
J-K MASTER-SUVE FLIP-FLOPS 



functional block diagram 



oo '< — of 



PRESET O- 



Kl O 



K2 
K3 O 



I 



T — r 



X 




<i — -OQ 



-O CLEAR 



-OJf 



I OJ2 



schematic 



Qo- 



PRESETO- 



Kl o—^ — p 



K2 o 1- 

K3 Of 



isirif 




4 kQ > 4h( O Q 



f^ J 



-H* 



-OVc< 



-O CLEAR 



^ 



^ O Jl 

rO J3 



-1— i-i-o GND 



Compenant volues shown ore nominal. 



CLOCK 
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CIRCUIT TYPES SN54H73, SN74H73 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE 


tn 


t„+, 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


a 



NOTES: 1. t„ = Bit time before clock pulse. 
2 t„^.i = Bit time offer clock puls( 



W 
FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



Ij IQ IQ GND 2K 20 20 

® ® ® ® ® © ® 



If 

I 



fe^=^ 



rqcieor 

J Clock; K 



J 



f 



il 



11 i -^f 



^ 



© © © © © ® © 

CLOCK CLEAR IK CC CLOCK CLEAR 2J 



IJ IG ;Q GND 2K 20 20 



M 



Q O 

Clear |o, 

-Clock J 



3 



uiiiiiiiiirLiiMir 

11 2 2 

CLOCK CLEAR IK CCCLOCKCLEAR 2J 



positive logic: Low input to clear sets Q to logical 
Clear is incJependent of clock 



description 



These J-K flip-flops are based on the master-slave principle. 
The AND gate inputs for entry Into the master section are 
controlled by the clock pulse. The clock pulse also regulates 
the circuitry which connects the master and slave sections. 
The sequence of operation Is as follov/s: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer Information from master to slave. 

Logical state of J and K inputs must not be allowed to change 
when the clock pulse is in a high state. 



LOW 





1.5 V -VI-SV 

MINIMUM 

setup ^' 



CLOCK WAVEFORM 



recommended operating conditions 



Supply Voltage V : SN54H73 Circuits 

SN74H73 Circuits 

Operating Free-Air Temperature Range, T : SN54H73 Circuits 

SrM74H73 Circuits 

Normalized Fan-Out From Eacfi Output, N 

Widtti of Clock Pulse, t , , ,, (See Figure 77) 

p(clock) 

Widtti of Clear Pulse, t , , , (See Figure 78) 

p(clear) 

Input Setup Time, t ^^^ (See Above) 

Input Hold Time, t. ,. 

' fiold 



MIN NOM 


MAX 


UNIT 


4.5 5 


5.5 


V 


4.75 5 


5.25 


V 


-55 25 


125 


"c 


25 


70 


°c 


10 




12 


ns 


16 


ns 


^ tplclocfc) 
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CIRCUIT TYPES SN54H73, SN74H73 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


— 

MIN TYP § MAX 


UNIT 


Input voltage required to 
Vinpi ensure logical 1 at any 
input terminal 


64 
and 
65 




2 


V 


Input voltage required to 
Vin[e| ensure logical at any 
input terminal 


64 
and 
65 




0.8 


V 


Voiit(i) Logical 1 output voltage 


64 


Vcc = MIN, li„.d = -500 M 


2.4 


V 


V„t(o) Logical output voltage 


65 


Vcc == MIN, l.irt = 20 mA 


0.4 


V 


Logicol level input current 
lii.(e) at J, K, or clock 


66 


Vcc = MAX, Vi„ = 0.4 V 


1 
-2 i mA 


, Logical level input current 
''""• at clear 


66 


Vcc = MAX, Vi. = 0.4 V 


^ ! mA 


, Logical 1 level input current 
''"''' at J or K 


67 


Vcc = MAX, Vi. = 2.4 V 


50 Ilk 


Vcc = MAX, Vi„ = 5 J V 


1 i mA 


, Logical 1 level input current 
''">" at clock 


67 


Vcc = MAX, Vi„ == 2.4 V 


50 


mA 


Vcc = MAX, Vi. = 5.5 V 


1 


mA 


, Logical 1 level input current 
'^"'" atclear 


67 


Vcc — MAX, Vi, = 2.4 V 


100 


liK 


Vcc — AAAX, Vi. = 5.5 V 


1 


mA 


los Short-circuit output current^ 


68 


Vcc = AAAX, Vi. = 


-40 -100 


mA 


Ice Supply current 


67 


Vcc = MAX 


32 50 


mA 



fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
tNot more than one output should be shorted at a time, and duration of short-circuit lest should not exceed 1 second. 
§ All typicol values are ot Vcc = 5 V, Ta = 25'C . 

switching characteristics, V^q = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


fcioci Maximum clock frequency 


77 


Cu - 25 pF, Rl = 280 n 


25 30 


MHz 


J Propagation delay time to logical 
1 level from clear to output 


78 


Cl = 25 pF, Rl - 280 0. 


6 13 


ns 


Propagation delay time to logical 
'^ level from clear to output 


78 


Cl = 25 pF, Rt = 280 9. 


12 24 


ni 


Propagation delay time to logical 
'^' 1 level from clock to output 


77 


Cl = 25 pF, Rl - 280 U 


6 14 21 


nj 


Propagation delay time to logical 
^ level from clock to output 


77 


Cl = 25 pF, Rl = 280 


10 22 27 


ns 
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CIRCUIT TYPES SH54H73, SN74H73 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



functional block diagram (each flip-flop) 



QO- 



K O- 




D 






-OQ 



-O CLEAR 



-OJ 



rJ 



schematic (each flip-flop) 



Q O < ►-♦ > 4 kQ 



KO- 



-O V(- 




6 

CLOCK 



TO OTHER 
FLIP-FLOP 



Component values shown are nominal. 
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CIRCUIT TYPES SN54H74, SN74H74 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



Maximum Clock Frequency: 35 Megahertz 

Positive- Edge Triggering 

High-Fan-Out, Low- Impedance, Totem-Pole 

Outputs 



Input Clamping Diodes Simplify System Design 

Fully Compatible with most TTL and DTL 

Circuits 

Typical Power Dissipation: 75 Milliwatts 

per Flip-Flop 



logic 



TRUTH TABLE (Each Flip-Flop) 



tn 


tn+1 


INPUT 
D 


OUTPUT 
Q 


OUTPUT 
Q 


L 


L 


H 


H 


H 


L 



H = high level, L = low level 

I NOTES: A. tf, = bit time before clock pulse. 
B. tf,+i = bit time after clock pulse. 



FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



PRESET IQ 



2Q PRESET 



® ® ® ® (5) © © 



Q Q 

L- PRESET -_ _, CLEAR J 

^- CLEAR -n r^ PRESET-^ 



i 



i 



© © ® © © ® ® 



V|-(; CLEAR 2D CLOCK PRESET 2Q 20 



mri nn HTi m - , 




s 



CLOCK Q 
CLEAR 



^jjiiiUJiiiuJiiiiir 



10 10 GND 



CLOCK PRESET 



asynchronous inputs: 



Low input to preset sets Q to high level 
Low input to clear sets Q to low level 
Preset and clear are independent of clock 



description 



These monolithic, high-speed, dual, edge-triggered flip-flops utilize TTL circuitry to perform D-type flip-flop logic. 
Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, the D-input signal has no effect. 

These circuits are fully compatible for use with most TTL or DTL circuits. Input clamping diodes are provided to 
minimize transmission line effects and thereby simplify systems design. A full fan-out to 10 normalized Series 54H/74H 
loads is available from each of the outputs in the low-level condition. In the high-level state, a fan-out of 20 is available 
to facilitate tying unused inputs to used inputs. Maximum clock frequency is 35 megahertz, with a typical power 
dissipation of 75 milliwatts per flip-flop. 

The SN54H74 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN74H74 
is characterized for operation from 0°C to 70°C. 
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CIRCUIT TYPES SN54H74, SN74H74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vcc (see Note 1 ) 7V 

Input voltage (see Note 1 ) 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range, Ta: SN54H74 Circuits — 55°Ctol25°C 

SN74H74 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 



recommended operating conditions 





SN54H74 


SN74H74 


UNIT 


MIN NOM 


MAX 


MIN NOM 


MAX 


Supply voltage Vqq 


4.5 5 


5.5 


4.75 5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 




Clock frequency, fdock 





35 





35 


MHz 


Width of clock pulse, tvv(clock) (see Figure 87 or 88) 


15 


15 


ns 


Width of preset pulse, tvv,(preset) '^^^ Figure 86) 


25 


25 


ns 


Width of clear pulse, tv„(ciear) (see Figure 86) 


25 


25 


ns 


Input setup time, tgetup (^^^ ^°^^ 3) 


High-level data (see 


Figure 87) 


10 


10 


ns 


Low-level data (see 


Figure 88) 


15 


15 


ns 


Input hold time, thold (see Note 4 and Figures 87 and 88) 








ns 


Operating free-air temperature range, Tp, 


-55 25 


125 


25 


70 


°C 



NOTES: 3. Setup time is the interval immediately preceding the positive-going edge of the clock pulse during which interval the data to be 
recognized must be maintained at the input to ensure its recognition. 
4. Hold time is the interval immediately following the positive-going edge of the clock pulse during which interval the data to be 
recognized must be maintained at the input to ensure its continued recognition. 
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CIRCUIT TYPES SN54H74, SN74H74 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TESTCONDITIONSt 


MIN 


TYPt 


MAX 


UNIT 


V|H 


High-level input voltage 


81 and 82 




2 


V 


V|L 


Low-level input voltage 


81 and 82 




0.8 


V 


VOH 


High-level output voltage 


81 


Vcc = MIN, 


Iqh =-1 mA 


2.4 


3.5 




V 


Vol 


Low-level output voltage 


82 


Vcc = MIN, 


Iql = 20 mA 




0.22 


0.4 


V 


l|H 


High-level input current into D 


83 


Vcc = MAX, 


V| = 2.4V 


50 


mA 


Vcc = MAX, 


V| =5.5 V 


1 


mA 


l!H 


High-level input current into preset or clock 


83 


Vcc = MAX, 


V| = 2.4V 


100 


mA 


Vcc = MAX, 


V| = 5.5V 


1 


mA 


l|H 


High-level Input current into clear 


83 


Vcc = MAX, 


V| =2.4V 


150 


mA 


Vcc = MAX, 


V| = 5.5V 


1 


mA 


l|L 


Low-level Input current into preset or D 


84 


Vcc = MAX, 


V| =0.4V 


-2 


mA 


l|L 


Low-level input current into clear or clock 


84 


Vcc = MAX, 


V| =0.4V 


-4 


mA 


'OS 


Short-circuit output current§ 


85 


Vcc = MAX 


-40 




-100 


mA 


'cc 


Supply current 


83 


Vcc = MAX 


SN54H74 




30 


42 


mA 


SN74H74 




30 


50 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 

type. 

JaiI typical values are at Vqc = 5 V, T^ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

switching characteristics, Vcc = 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


■fmax Maximum clock frequency 


87 and 88 


Cl = 25pF, RL = 280n 


35 43 


MHz 


Propagation delay time, low- to-high-level 
tpLi-i 

output, from clear or preset inputs 


86 


20 


ns 


Propagation delay time, high-to-low-level 
tpHL 

output, from clear or preset inputs 


86 


30 


ns 


Propagation delay time, low-to-high-level 
tPLH 

output, from clock input 


87 and 88 


4 8.5 15 


ns 


Propagation delay time, high-to-low-level 
tpHL 

output, from clock input 


87 and 88 


7 13 20 


ns 
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CIRCUIT TYPES SN54H74, SN74H74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram (each flip-flop) 



PRESET O 



CLEAR O 0- 



CLOCK O 



DO- 




O Q 



O Q 



schematic (each flip-flop) 



2.8 kn : 



PRESET o- 



Kw^Q 



CLEAR o- 



il 



CLOCK O 



i 



2.8 kn 

r-V\Ar-* 



^r^<: 



2.8 kn 



mj±c 



2.8 kfi 
rWW — 1 



^^^V-Cl 




O Q OUTPUT 



TO OTHER 
FLIP-FLOP 



NOTE: Component values shown are nominal. 
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CIRCUIT TYPES SN54H76, SN74H76 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



logic 



TRUTH TABLE | 


tn 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. tn = Bit time before 
clock pulse 
2. tp+i = Bit time 
after clock pulse 



J OR N DUAL-IN-LINE 
OR W FLAT PACKAGE (TOP VIEW)+ 





16 


Jl 


5 _ 14 _ 13 


_ri2 


_ 11 . 10 _ 9 _, 




I 






\Lj I- > 1— II 














^ 




Q Q 
r-O CLEAR PRESET >i 

J CLOCK K 


Q G 
rO PRESET CLEAR >, 

K CLOCK J 




1 V '— tH 




— 1 J ' — M 




1 


1 M 


' 1 1 1 II 


1 


1 1 r 


II 1 II 




1 




lTL 


} 4 


1_5 


" 6 " 7 "^ 8 



;K preset CLEAR 



CLOCK PRESET CLEAR 



positive logic: Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Clear and preset are independent of clock 



description 



tPin assignments for these circuits are the same for all packages. 



These dual J-K flip-flops are based on the master-slave 
principle. Inputs to the master section are controlled 
by the clock pulse. The clock pulse also regulates the 
circuitry which connects the master and slave 
sections. The sequence of operation is as follows: 



1. 


Isolate slave from master 


2. 


Enter information from J and K inputs to 




master 


3. 


Disable J and K inputs 


4. 


Transfer information from master to 




slave. 



Logical state of J and K inputs must not be allowed 
to change when the clock pulse is in a high state. 

recommended operating conditions 



HIGH 

1.5 V 






1.5V 


'f 


X 


1 
LOW ' 


/I 


MINIMUM P 
tsetup — ^J 


k' 




CLOCK 


WAVEFORM 







SN54H76 


SN74H76 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


Normalized fan-out from each output, N 


10 


10 




Width of clock pulse, tpjdock) (See Figure 77) 


12 


12 


ns 


Width of preset pulse, tp(preset) (See Figure 78) 


16 


16 


ns 


Width of clear pulse, tpidear) (See Figure 78) 


>tp(clock) 


^tp(clock) 




Input setup time, tgetup (See Above) 


input hold time, thoid 










Opecating free-air temperature range, T/^ 


-55 25 125 


25 70 


°C 
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CIRCUIT TYPES SN54H76, SN74H76 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS^ 


MIN TYP§ MAX 


UNIT 


Input voltage required to ensure 
'" logical 1 at any input terminal 


64 
and 
65 




2 


V 


1 nput voltage required to ensure 
'"' logical at any input terminal 


64 
and 
65 




0.8 


V 


Vout(l) Logical 1 output voltage 


64 


Vcc = MIN, l|oad = -500pA 


2.4 


V 


Vout(O) Logical output voltage 


65 


Vcc = MIN, lsink = 20mA 


0.4 


V 


Logical level input current at 
''"<°' J. K. or clock 


66 


Vcc = MAX, Vin = 0.4V 


-2 


mA 


Logical level input current at 
''"<°> clear or preset 


66 


Vcc = MAX, Vin = 0.4V 


-4 


mA 


Logical 1 level input current at 
''"'1' J, K, or clock 


67 


Vcc = MAX, Vin = 2.4V 


50 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level Input current at 

'in(l) 

clear or preset 


67 


Vcc = MAX, Vjn = 2.4V 


100 


mA 


Vcc = MAX, Vjn = 5.5V 


1 


mA 


Iqs Short-circuit output currentt 


68 


Vcc = MAX, Vjn = 


-40 -100 


mA 


Ice Supply current 


67 


Vcc = MAX, Vjn = 4.5V 32 50 


mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

+ Not more than one output should be shorted at a time. 

§AII typical values are at Vqc = 5 V, T/^ = 25°C. 

switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^clock Maximum clock frequency 


77 


Cl = 25 pF, Rl = 280 SI 


25 30 


MHz 


Propagation delay time to logical 1 
level from clear or preset to output 


78 


Cl = 25 pF, Rl = 280 n 


6 13 


ns 


Propagation delay time to logical 
^ level from clear or preset to output 


78 


CL = 25pF, RL = 280n 


12 24 


ns 


Propagation delay time to logical 1 
^ level from clock to output 


77 


Cl = 25 pF, Rl = 280 n 


6 14 21 


ns 


Propagation delay time to logical 
tpdO 

level from clock to output 


77 


Cl = 25 pF, Rl = 280 n 


10 22 27 


ns 
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ORCUIT TYPES SN54H76, SN74H76 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



functional block diagram (each flip-flop) 



Q O '► 



PRESET O- 




U 



J V 



*y • O Q 



If 



-O CLEAR 



-O J 



TO OTHER 
FLIP - FLOP 



schematic (each flip-flop) 



Q o 14 >4 kn 



PRESET a 



O CLEAR 




K O • ^f 



OGND 



CLOCK 



Campenenl voluet show>. art nominol. 
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CIRCUIT TYPES SN54H78, SN74H78 
DUAL J-K MASTER-SLAVE FLIP-FLOP S 



logic 



TRUTH TABLE 


t„ 


tr + 1 


J 


K 


Q 








Q. 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. t„ = Bit time before clock pulse. 
2. to + 1 = Bit time after clock pulse. 



W 
FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



\^^ PRESET CLEAR 2J PRESET CLOCK 2K 




O® © © ©0 

IK IQ l5 IJ 2Q 2Q GND 



J4c PRESET CLEAR 2J PRESET CLOCK 2K 



L— oPrese 



J Clock K 
Preset Clear^4- 
Q 




LiJiiiiiiMiiiir 



IK IQ iS !J 2Q 2Q GND 



positive logic: Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset and clear are independent of clock 



description 



These J-K flip-flops ore based on the master-slave principle. 
Inputs to the master section are controlled by the clock pulse. 
The clock pulse also regulates the circuitry which connects the 
master and slave sections. 
The sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to change 
when the clock pulse Is in a high state. 



HIGH 



LOW 




1.5 V -H-1.5V 

MINIMUM 
setup ►' 




CLOCK WAVEFORM 



recommended operating conditions 

Supply Voltage V _: SN54H78 Circuits 

SN74H78 Circuits 

Operatirig Free-Air Temperature Range, T^: SN54H78 Circuits 

SN74H78 Circuits 

Normalized Fan-Out From Eacti Output, N 

Width of Clock Pulse, t. . (See Figure 77) 

Width of Preset Pulse, t , . (See Figure 78) 

Width of Clear Pulse, t , | , (See Figure 78) 

Input Setup Time, t ^ (See Above) 

setup 

Input Hold Time, t. ,. 

hold 



MIN NOM 


MAX 


UNIT 


4.5 5 


5.5 


V 


4.75 5 


5.25 


V 


-55 25 


125 


''C 


25 


70 


"c 


10 




12 


ns 


16 


n$ 


16 


ns 


p(clock) 










747 



CIRCUIT TYPES SN54H78, SN74H78 
DUAL J-K MASTER-SLAVE FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


FliGURE "^^ CONDITIONSt I MIN TYP§ MAX UNIT 


Input voltage required to 
Vi„(i| ensure logical 1 at any 
input terminal 


64 
and 
65 


2 


V ' 


Input voltage required to 
V,„(o) ensure logical at any 
input terminal 


64 
and 
65 


i 

0.8 

1 


V 


Voutpi logical 1 output voltage 


64 


Vcc = MIN, li„.d = -500 mA I 2.4 


V 


Voot(o) Logical output voltage 


65 


Vcc = MIN, l,i„i = 20 mA 0.4 


V 


, Logical level input current 
'•""" =f J or K 


66 


Vcc = MAX, Vi„ = 0.4 V 


-2 


mA 


. Logical level input current 
'"'" at preset or clock 


66 


Vcc = MAX, V,„ = 0.4 V 


-4 


mA 

! 


, Logical level input current 
'■"'" atclear 


66 


i 
Vcc = MAX, V,„ = 0.4 V -8 


mA 


, Logical 1 level input current 
'■"1" at J or K 


67 


Vcc = MAX, V:„ = 2.4 V 


50 


/•A 


Vcc = MAX, V,„ = 5.5 V 


1 


mA ] 


I Logical 1 level input current 
"' at preset or clock 


67 


Vcc — MAX, V,n = 2.4 V 


100 


M ! 


Vcc = MAX, V,„ = 5.5 V 


1 


mA 


. Logical 1 level input 
current at clear 


67 


Vcc = MAX, V,„ = 2.4 V 


200 


liA 


Vcc = MAX, V,„ = 5.5 V 


1 


mA 


los Short-circuit output current^ 


69 


Vcc = MAX, Vi„ = 


-40 -100 


mA 


Ice Supply current 


67 


Vcc == MAX 


32 50 


mA 



tFor conditions shown as MIN or MAX, use th( appropriate value specified under recommended operating conditions for the oppiicoble device type. 
tNot more than one output should be shorted at o time, and duration of shorl-circuit test should not exceed 1 second. 
§ All typical volues ore ot Vcc = 5 V, Ta = ZS'C. 

switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


fciock Maximum clock frequency 


77 


Cl = 25 pF, Rl = 280 12 


25 30 


MHz 


Propagation delay time to logical 
*^ 1 level from clear to output 


78 


Cl = 25 pF, Rl = 280 Q 


6 13 


ns 


. Propagation delay time to logical 
level from clear to output 


78 


Cl = 25 pF, Rl == 280 9. 


12 24 


ns 


. Propagation delay time to logical 
1 level from clock to output 


77 


Cl = 25 pF, Rl = 280 Q 


6 14 21 


ns 


. Propagation delay time to logical 
level from clock to output 


77 


Cl = 25 pF, Rl = 280 U 


10 22 27 


ns 
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CIRCUIT TYPES SN54H78, SN74H78 
DUAL J-K MASTER-SUVE FLIP-FLOPS 



functional block diagram (each flip-flop) 



Q O— — '► 



PRESET O- 



K O- 



X 



[F=^ 



D 




<> • o o 



-O CLEAR 



-O J 



CLOCK 



TO OTHER 
FLIP - FLOP 



schematic (each flip-flop) 



►58 S760Q S2.8kQ 2.8 knS 760Q' 



Q o- 



PRESETo- 



I ' i — • i * W (I (h-OGND 



W 




-ov. 



58 Q^ TOOTHER 
FLIP - FLOP 



-OQ 



-O CLEAR 



CLOCK 



♦ ft 



TO OTHER 
FLIP - FLOP 



Cwnpoient valutt shown an nominal. 
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CIRCUIT TYPES SN54H101, SN74H101 
J-K EDGE-TRIGGERED FLIP-FLOPS 



logic 



w 

FLAT PACKAGE (TOP VIEW) 



JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



TRUTH TABLE | 


tn 


tn+1 


J 


K 


Q 








On 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. J = (J1A • JIB) + (J2A • J2B) 

2. K = (K1A • K1B) + (K2A • K2B) 

3. tf, = Bit time before clock Dulse 

4. tp+i = Bit time after ciocl< pulse 



description 



K2B K2A 5 GND Q PRESET J2B 

® ® ® ® ® ® ® 




0®©©©© 

KIA KIB CLOCK V^r J' A JIB J2A 



Vcc CLOCK K2B K2A KIB KIA Q 




J Q_^ 



JIA JIB J2A J2B PRESET O GND 



positive logic: Low input to preset sets Q to logical 1 
Preset is independent of clock. 



These monolithic J-K flip-flops are negative-edge- 
triggered. The AND-OR gate inputs are inhibited 
while the clock input is low; when the clock goes 
high, the inputs are enabled and data will be 
accepted. Logical state of J and K inputs may be 
allowed to change when the clock pulse is in a high 
state and bistable will perform according to the 
truth table as long as minimum set-up times are 
I observed. Input data is transferred to the outputs on 

the negative edge of the clock pulse. 

recommended operating conditions 




CLOCK WAVEFORM 



Supply Voltage Vcc: SN54H101 Circuits 

SN74H 101 Circuits 

Operating Free-Air Temperature Range, Ta: 



SN54H101 Circuits 
SN74H 101 Circuits 

Normalized Fan-Out From Each Output, N 

Width of Clock Pulse, tp{clock) (See Figure 77) 

Width of Preset Pulse, tp(preset) {See Figure 78) 

I nput Setup Time, tsetup (See Above): Logical 1 . . . . 

Logical . . . . 

Input Hold Time, thold 

Clock Pulse Transition Time, tg (See Figure 77) 



M!N 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 




-55 


25 


125 


°c 





25 


70 


°c 


10 




10 


ns 


16 


ns 


10 


ns 


13 


ns 





ns 


150 


ns 
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CIRCUIT TYPES SN54H101, SN74m01 
J-K EDGEJRIGGERED FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Input voltage required to ensure 
'" logical 1 at any input terminal 


54 
and 
55 




2 


V 


1 nput voltage required to ensure 
logical at any input terminal 


54 
and 
55 




0.8 


V 


^outd) Logical 1 output voltage 


54 


Vcc = MIN, l|oad = -500 mA 


2.4 3.2 


V 


Vout(O) Logical output voltage 


55 


Vcc = IVllN, lsink = 20mA 


0.25 0.4 


V 


Logical level input current at 
lin(O) J1A,J1B,J2A,J2B, K1A, K1B, 
K2A, K2B,Qr preset 


56 


Vcc = MAX, Vjn = 0.4V 


-1 -2 


mA 


Logical level input current at 

'in(O) , . 

clock 


56 


Vcc = MAX, Vjn = 0.4V 


-3 -4.8 


mA 


Logical 1 level input current at 
J or K 


57 


Vcc = MAX, Vin = 2.4V 


50 


mA 


Vcc = MAX, Vjn = 5.5V 


1 




mA 


Logical 1 level input current at 
'-<1' preset 


57 


VcC = MAX, Vin = 2.4V 


100 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
''"«1' clock 


57 


Vcc = MAX, Vin = 2.4V 


-1 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Iqs Short-circuit output currentt 


58 


Vcc = MAX, Vin = 


-40 -100 


mA 


•cc Supply current 


57 


Vcc = MAX 


20 38 mA 



operating conditions for the applicable 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
device type. 

+ Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second 
§AII typical values are at Vqc = 5 V, T^ = 25° C. 

switching characteristics, Wqq = 5 V, Ty^ = 25°C, IM = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


fclock 


Maximum input clock frequency 


77 


Cl = 25 pF, 


RL = 280n 


40 50 


MHz 


tpdl 


Propagation delay time to logical 1 
level from preset to output 


78 


CL = 25pF, 


Rl = 280 n 


8 


12 


ns 


tpdO 


Propagation delay time to logical 
level from preset to output 
(clock low) 


78 


CL = 25pF, 


Rl = 280S2 


23 


35 


ns 


tpdO 


Propagation delay time to logical 
level from preset to output 
(cjock high) 


78 


CL = 25pF, 


Rl = 280 n 


15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


77 


Cl = 25 pF, 


Rl = 280 n 


5 10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


77 


C|_=25pF, 


Rl = 280 n 


8 16 


20 


ns 
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CIRCUIT TYPES SN54H101, SN74H101 
J-K EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram 



PRESET O- 




K2BO-' 



schematic 




CLOCK 
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CIRCUIT TYPES SN54H102, SN74H102 
J-K EDGE-TRIGGERED FLIP-FIOPS WITH AND INPUTS 



logic 



TRUTH TABLE | 


tn 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



w 

FLAT PACKAGE (TOP VIEW) 



1. J = J1 • J2 ♦ J3 

2. K = K1 • K2 • K3 

3. tn = Bit time before 
clock pulse 

4. tp+i = Bit time 
after clock pulse 

5. NC— No Internal Connection 



JORN 
DUAL-IN-LINE PACKAGE <TOP VIEW) 



® ® ® ® ® © ® 




® ® ® ® ® ® ® 

K1 CLOCK PRESET ^cc CLEAR NC Jl 



CC PRESETCLOCK K3 K2 



J^lMfizlM^^ 



m 



111! 



PreseJ_ 
Q 



lUUIlilliJ 



NC CLEAR Jl J2 J3 Q GND 



positive logic: Low input to preset sets Q to logical 1 
Low input to ckar sets Q to logical 
Preset and clear are independent of clock 



description 



These monolithic J-K flip-flops are negative edge- 
triggered. They feature gated J-K inputs and an 
asynchronous clear input. The AND gate inputs are 
inhibited while the clock input is low; when the clock 
goes high, the inputs are enabled and data will be 
accepted. Logical state of J and K inputs may be 
allowed to change when the clock pulse is in a high 
state and bistable will perform according to the 
truth table as long as minimum set-up times are 
observed. Input data is transferred to the outputs on 
the negative edge of the clock pulse. 

recommended operating conditions 

Supply Voltage Vcc: SN54H 102 Circuits . . . . 

SN74H 102 Circuits . . . . 

Operating Free-Air Temperature Range, Ta: 




CLOCK WAVEFORM 



SN54H 102 Circuits 
SN74H 102 Circuits 



Normalized Fan-Out From Each Output, N 

Width of Clock Pulse, tp(ciock) (See Figure 77) ■ ■ ■ ■ 
Width of Preset Pulse, tp(preset) (See Figure 78) . . . 
Width of Clear Pulse, tp(clear) (See Figure 78) . . . . 
Input Setup Time, tgetup (See Above) : Logical 1 

Logical 

Input Hold Time, thoid 

Clock Pulse Transition Time^ to (See Figure 77) 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


-55 


25 


125 


°C 





25 


70 


°C 


10 




10 


ns 


15 


ns 


15 


ns 


10 


ns 


13 


ns 





ns 


150 


ns 
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CIRCUIT TYPES SN54H102, SN74H102 

J-K EDGE-TRIGGERED FLIP-FLOPS WITH AND INPUTS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Vjnd) 


Input voltage required to ensure 
logical 1 at any input terminal 


59 
and 
60 




2 


V 


V|n(0) 


input voltage required to ensure 
logical at any input terminal 


59 
and 
60 




0.8 


V 


Vout(l) 


Logical 1 output voltage 


59 


Vcc = MIN, lioad = -500 mA 


2.4 3.2 


V 


Vout(O) 


Logical output voltage 


60 


Vcc = MIN, lsink = 20mA 


0.25 0.4 


V 


'm(O) 


Logical level input current at 
J1. J2, J3, Kl, K2, K3, preset, 
or clear 


61 


Vcc = MAX, Vin = 0.4V 


-1 -2 


mA 


'in(O) 


Logical level input current 
clock 


61 


Vcc = MAX, V.^ = 0.4 V 


-3 -4.8 


mA 


•ind) 


Logical 1 level input current at 
J1,J2,J3, K1,K2,orK3 


62 


Vcc = MAX, Vin = 2.4V 


50 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


>in(1) 


Logical 1 level input current at 
clock 


62 


Vcc = MAX, Vjn = 2.4V 


-1 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


"Ind) 


Logical 1 level input current 
at preset or clear 


62 


Vcc = MAX, Vin = 2.4V 


100 


juA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


'OS 


Short-circuit output current?: 


63 


Vcc = MAX, Vin = 


—40 —100 


mA 


'cc 


Supply current 


62 


Vcc = MAX 


20 38 


mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
J Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

§AII typical values are at VqC = ^^- "^A ~ 25°C. 



switching characteristics, \/qq = 5 V, T;^ - 25°C, N - 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 

1 


MIN TYP 


MAX 


UNIT 


fclock 


Maximum input clock frequency 


77 


Cl = 25pF, 


Rl = 280 n 


40 50 1 


MHz 


tpdl 


Propagation delay time to logical 1 
level from preset to output 


78 


Cl = 25 pF, 


RL=280n 


8 


12 


ns 


tpdO 


Propagation delay time to logical 

level from clear or preset to output 
(clock low) 


78 


CL = 25pF, 


Rl = 280 n 


23 


35 


ns 


ipdO 


Propagation delay time to logical 
level from clear or preset to output 
(clock high) 


78 


CL = 25pF, 


RL = 280n 


15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


77 


CL = 25pF, 


RL = 280n 


5 10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


77 


CL=25pF, 


Rl = 280 il 


8 16 


20 


» 
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CIRCUIT TYPES SN54H102, SN74H102 
J-K EDGE-TRIGGERED FLIP-FLOPS WITH AND INPUTS 



functional block diagram 



QO- 



presetO 

KIO— I 
K2 

K3 




c^ 



> 




X 




1"^ 



6 

CLOCK 





i> OB 



< 




-O CLEAR 



I — O Ji 

-O J2 



^- 



J3 



schematic 



o Vcc 




GND 



CLOCK 
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CIRCUIT TYPES SN54H103, SN74H103 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



logic 



TRUTH TABLE 


t„ 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



1 . tp = Bit time before 
clocl< pulse 

2. tn+1 = Bit time 
after clock pulse 



W 
FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



Q GNO K Q Q 



® ® ® ® ® ® © 



L l LL'rzE^ ^ 



?sm 



I i I I I 

® ® ® ® ® ® ® 

CLOCK CLEAR K Vcc CLOCK CLEAR J 



J 5 Q GND K O Q 



]^ 


13 _ 12 _ 1 


10 9 


8 _ 


'x' 


r^ ^ 1 1 




r ^ 


1 \ 




'•[ 


Q Q 
J Clock K 


a Q 

Clear 
K Clock J 


n 


^ y 


'J ( 




~^ 1 


1 1 


1 


" 2 ' 3 ' 4 


~ 5 " 6 " 


7 



CLOCK CLEAR K V^^ C LOCK C LEAR J 



positive logic: Low input to clear sets Q to logical 
Clear is independent of clock 



description 



These dual monolithic J-K flip-flops are negative- 
edge-triggered. They feature individual J, K, clock, 
and asynchronous clear inputs to each flip-flop. When 
the clock goes high, the inputs are enabled and data 
will be accepted. Logical state of J and K inputs may 
be allowed to change when the clock pulse is in a 
high state and bistable will perform according to the 
truth table as long as minimum set-up times are 
observed. Input data is transferred to the outputs on 
the negative edge of the clock pulse. 



recommended operating conditions 

Supply Voltage Vcc: SN54H 103 Circuits 

SN74H 103 Circuits 

Operating Free-Air Temperature Range, Ta: SN54H103 Circuits 

SN74H 103 Circuits 

Normalized Fan-Out From Each Output, N 

Width of Clock Pulse, tp(ciock) (See Figure 77) 

Width of Clear Pulse, tp(ciear) (See Figure 78) 

Input Setup Time, tsetup (See Figure 79): Logical 1 . . . . 

Logical . . . . 

Input Hold Time, thold 

Clock Pulse Transition Time, Iq (See Figure 77) 



MINIMUM 


1 


t _^l 
setup -^ 


h- 


1 
1 


' DATA 
V** OUT 


/ 1 


/I J-K 


\ 


/ 1^ INPUTS 
A^ ENABLED 
J-K INPUTS 
INHIBITED 


'^ J-K INPUTS 
' — INHIBITED 


CLOCK WAVEFORM 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


-55 


25 


125 


°C 





25 


70 


°C 


10 




10 


ns 


16 


ns 


10 


ns 


13 


ns 





ns 


150 


ns 
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CIRCUIT TYPES 5N54H103, SN74H103 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


IVtIN TYP§ MAX 


UNIT 


Input voltage required to ensure 
'"* logical 1 at any input terminal 


64 
and 
65 




2 


V 


Input voltage required to ensure 
'"' logical at any input terminal 


.64 
and 
65 




0.8 


V 


Vout(l) Logical 1 output voltage 


64 


Vcc = MIN, l|oad = -500juA 


2.4 3.2 


V 


Vout(O) Logical output voltage 


65 


Vcc = MIN, ls|nk = 20mA 


0.25 0.4 


V 


1 Logical level input current at 
'*"<0' J, K, or clear 


66 


Vcc = MAX, Vin = 0.4V 


-1 -2 


mA 


Logical level input current at 
'i"<0) clock 


66 


Vcc = MAX, Vin = 0.4V 


-3 -4.8 


mA 


Logical 1 level input current at 
''"<!) JorK 


67 


VcC = MAX, V[n = 2.4V 


50 


ma 


Vcc = MAX, Vjn = 5.5 V 


1 


mA 


Logical 1 level input current at 
'-<^' clock 


67 


Vcc = MAX, Vin = 2.4V 


-1 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current 
''"'1' at clear 


67 


Vcc = MAX, Vin = 2.4V 


100 


mA 


Vcc = MAX, Vjn = 5.5V 


1 


mA 


'OS Short-circuit output current^ 


68 


Vcc = MAX, Vin = 


-40 -100 


mA 


'CC Supply current 


67 


Vcc = MAX 


40 76 


mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
$Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
§ All typical values are at Vqq = 5 V, T/;^ = 25°C. 

switching characteristics, Vqq = 5 V, T^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^clock Maximum input clock frequency 


77 


Cl. = 25pF, RL = 280n 


40 50 


MHz 


Propagation delay time to logical 1 
tpdl 
"^ level from clear to output 


78 


CL = 25pF, RL = 280n 


8 12 


ns 


Propagation delay time to logical 
tpdo level from clear to output 
(Clock low) 


78 


CL = 25pF, RL = 280n 


23 35 


ns 


Propagation delay time to logical 
tpdo level from clear to output 
(clock high) 


78 


Cl = 25 pF, Rl = 280 n 


15 20 


ns 


Propagation delay time to locical 1 
tpdl 
•^ level from clock to output 


77 


CL = 25pF, RL = 280n 


5 10 15 


ns 


Propagation delay time to locical 
tpdO 

level from clock to output 


77 


Cl = 25 pF, Rl = 280 « 


8 16 20 


ns 
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CIRCUIT TYPES SN54H103, SN74H103 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram (each flip-flop) 



Q O- 



< 




kO- 



C 




schematic (each flip-flop) 



x: 




t 



CLOCK 




> 



<} 




-O Q 



O CLEAR 



-O J 



Q O !► 



K.>*yA_r 



vcc 



« Q 




CLEAR 



GND 
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CIRCUIT TYPES SN54H106, SN74H106 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



logic 



TRUTH TABLE 


tn 


tn+l 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



1. tn = Bit time before 
clocl< pulse 

2. tp+i = Bit time 
after clock pulse 



description 

These dual monolithic J-K flip-flops are negative- 
edge-triggered. They feature individual J, K, clock, 
and asynchronous preset and clear inputs to each 
flip-flop. When the clock goes high, the inputs are 
enabled and data will be accepted. Logical state of J 
and K inputs may be allowed to change when the 
clock pulse is in a high state and bistable will perform 
according to the truth table as long as minimum 
set-up times are observed. Input data is transferred to 
the outputs on the negative edge of the clock pulse. 
recommended operating conditions 



Supply Voltage VcC SN54H 1 06 Circuits 

SN74H 106 Circuits 

Operating Free-Air Temperature Range, Ta: 



JOR N DUAL-IN-LINE 
OR W FLAT PACKAGE (TOP VIEW)1^ 



IK 1Q 1Q GND 2K 2Q 2Q 

16 



15 



14 



13 



12 



11 



10 



r-0|CLEAR PRESETP-i 
J CLOCK K 



K 



^ 



O Q 

rO|PRESET CLEAR 

K CLOCK J 



e 



1 



CLOCK PRESET CLEAR 



CLOCK PRESET CLEAR 



positive logic; Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
I Clear and preset are independent of clock 

tPin assignments for these circuits are the same for all packages. 




CLOCK WAVEFORM 



SN54H 106 Circuits 
SN74H 106 Circuits 



Normalized Fan-Out From Each Output, N 

Width of Clock Pulse, tp(ciock) (See Figure 77) . . . . 
Width of Preset Pulse, tp(preset) (See Figure 78) . . . 
Width of Clear Pulse, tp(ciear) (See Figure 78) ... . 
I nput Setu p Ti me, tjetu p (See Above) : Logicall 

Logical 

Input Hold Time, thold 

Clock Pulse Transition Time, tr. (See Figure 77) ... . 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


d 7R 


5 


5.25 


V 




-55 


25 


125 


°c 





25 


70 


°c 


10 




10 


ns 


16 


ns 


16 


ns 


10 


ns 


13 


ns 





ns 


150 


ns 
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CIRCUIT TYPES SN54H106, SN74H106 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Input voltage required to ensure 
'"'^' logical 1 at any input terminal 


64 
and 
65 




2 


V 


1 nput voltage required to ensure 
'"'°' logical at any input terminal 


64 
and 
65 




0.8 


V 


Vout( 1 ) Logical 1 output voltage 


64 


Vcc = MIN, l|oad = -500MA 


2.4 3.2 


V 


Vout(0> Logical output voltage 


65 


Vcc = M'N, lsink = 20mA 


0.25 0.4 


V 


Logical level input current at 
'"'°* J, K, preset, or clear 


66 


Vcc = MAX, Vin = 0.4V 


-1 -2 


mA 


Logical level input current 
'■'"'0) at clock 


66 


Vcc = MAX, Vin = 0.4V 


-3 -4.8 


mA 


Logical 1 level input current at 
'■'"<1' JorK 


67 


Vr-n^MAX. V:„ = 2.4 V 


50 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
''"<^> preset or clear 


67 


Vcc = MAX, Vin = 2.4V 


100 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
''"<1> clock 


67 


Vcc = MAX, Vin = 2.4V 


-1 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


1 OS Short-ci rcu it output cu rrent $ 


69 


Vcc = MAX, Vin = 


-40 -100 


mA 


Ice Supply current 


67 


Vcc = MAX 


40 76 


mA 



t For conditions shown as IVIIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
J Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

§AII typical values are at V^c = 5 V, T^ = 25° C. 



switching characteristics, Vqq = 5 V, T;^ = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


fclock 


Maximum input clock frequency 


77 


CL = 25pF, 


Rl = 280 n 


40 50 


MHz 


tpdl 


Propagation delay time to logical 1 
level from preset or clear to 
output 


78 


Cl = 25pF, 


Rl = 280 n 


8 


12 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to 
output (clock low) 


78 


CL = 25pF, 


Rl = 280 n 


23 


35 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to 
output (clock high) 


78 


Cl = 25pF, 


RL = 280n 


15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


77 


Cl = 25pF, 


Rl = 280 n 


5 10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


77 


Cl = 25pF, 


RL = 280n 


8 16 


20 


ns 
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CIRCUIT TYPES SK54H106, SN74H106 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram (each flip-flop) 



QO i> 



PRESET O 




o 



G 



K O 




X 




•Ni. 





a O Q 



— <} 




-OCLEAR 



-O J 



CLOCK 



schematic (each flip-flop) 



Q o- 



PRESET 




>^ 



■+4- 



tV^ 





'H4- 



^O OTHER 
FLIP-FLOP 



K 




y^ 




vcc 



>Av 



CLOCK 



1^ TO OTHER 
FLIP-FLOP 
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CIRCUIT TYPES SN54H108, SN74H108 
DUAL J-K EDGE- TRIGGERED FLIP-FLOPS 



logic 



TRUTH TABLE | 


t„ 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



NOTES: 1. tp = Bit time before 
ciocl< pulse 
2. tr,+i = Bit time 
after clocl< pulse 



W 
FLAT PACKAGE (TOP VIEW) 



JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



\.^ PRESET CLEAR 2J PRESET CLOCK 2K 




0® © © ® © 



J4c PRESET CLEAR 2J PRESET CLOCK 2K 



J Clock K 
I— a Preset Cleoi 



eorp#- 



K Clock J 
-0 Clear Preset 
Q . Q 



13 



^LfliHifMUMir 



IQ iS 



2Q 2Q GND 



positive logic: Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset and clear are independent of clock 



description 

These dual monolithic J-K flip-flops are negative- 

edge-triggered. They feature individual J, K, and 

asynchronous preset inputs to each flip-flop as well as 

common clock and asynchronous clear inputs. When 

I the clock goes high, the inputs are enabled and data 

I will be accepted. Logical state of J and K inputs may 

■ be allowed to change when the clock pulse is in a 

high state and bistable will perform according to the 

truth table as long as minimum set-up times are 

observed. Input data is transferred to the outputs on 

the negative edge of the clock pulse. 

recommended operating conditions 



Supply Voltage Vcc: SN54H108 Circuits 

SN74H 108 Circuits 

Operating Free-Air Temperature Range, Ta: 



MINIMUM , 




*setup -m 


r*- 


A INPUTS 


\*~ DATA 
\0UT 


/ L^— ENABLED 

J-K INPUTS _f 


-^ \ 


4u J-K INPUTS 


INHIBITED 


INHIBITED 


CLOCK WAVEFORM 



SN54H 108 Circuits 
SN74H 108 Circuits 



Normalized Fan-Out From Each Output, N 

Widthof Clock Pulse, tp(clo'ck) (See Figure 77) . . . . 
Widthof Preset Pulse, tp(preset) (See Figure 78) . . . 
Widthof Clear Pulse, tp(clear) (See Figure 78) . . . . 
Input Setup Time, tsetup (See above): Logical 1 

Logical 

Input Hold Time, thold 

Clock Pulse Transition Time, tQ (See Figure 77) . . . . 



MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


4.75 


5 


5.25 


V 


-55 


25 


125 


°c 





25 


70 


°C 


10 




10 


ns 


15 


ns 


16 


ns 


10 


ns 


13 


ns 





ns 


160 


ns 
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CIRCUIT TYPES SN54H108, SN74H108 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONSt 


MIN TYP§ MAX 


UNIT 


Input voltage required to ensure 
'"' logical 1 at any input terminal 


64 
and 
65 




2 


V 


1 nput voltage required to ensure 
'" logical at any input terminal 


64 
and 
65 




0.8 


V 


Vout(l) Logical 1 output voltage 


64 


Vcc = MIN, l|oad = -500MA 


2.4 3.2 


V 


Vout(O) Logical output voltage 


65 


Vcc = 'VIIN, lsink = 20mA 


0.25 0.4 


V 


Logical level input current at 
'"<°' J, K, or preset 


66 


Vcc = MAX, Vin = 0.4V 


-1 -2 


mA 


Logical level input current at 
''"<0' clock 


66 


VcC = MAX, Vin = 0.4V 


-6 -9.6 


mA 


Logical level input current at 
'-<0) Clear 


66 


Vcc = MAX, Vjr, = 0.4V 


-2 -4 


mA 


Logical 1 level input current at 
'"<!> JorK 


67 


Vcc = MAX, Vin = 2.4V 


50 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
''"<!) clock 


67 


Vcc = MAX, Vin = 2.4V 


~U 


mA 


Vcc = IVlAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
'-<1> preset 


67 


Vcc = MAX, Vjn = 2.4V 


100 


mA 


Vcc = IVlAX, Vin = 5.5V 


1 


mA 


Logical 1 level input current at 
""<1' clear 


67 


Vcc = IVIAX, Vin = 2.4V 


200 


mA 


Vcc = MAX, Vin = 5.5V 


1 


mA 


Iqs Short-circuit output currentt 


69 


Vcc = MAX, Vin = 


-40 -100 


mA 


'CC Supply current 


67 


Vcc = MAX 


40 76 


mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
|Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
SAM typical values are at V^c = 5 V, T/s, = 25°C. 



switching characteristics, \/qq = 5 V, T^ = 25° C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fclock 


Maximum input clock frequency 


77 


CL = 25pF, 


Rl = 280 n 


40 


50 




MHz 


tpdl 


Propagation delay time to lo^cal 1 
level from preset or clear to 
output 


78 


CL = 25pF, 


RL = 280n 




8 


12 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to output 
output (clock low) 


78 


Cl = 25 pF, 


Rl = 280 n 




23 


35 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to output 
output (clock high) 


78 


CL = 25pF, 


Rl = 280 n 




15 


20 


ns 


tpdl 


Propagation delay time to logteal 1 
level from clock to output 


77 


Cl = 25pF, 


Rl = 280 n 


5 


10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


77 


Cl=25pF, 


Rl = 280 n 


8 


16 


20 


ns 
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CIRCUIT TYPES SN54H108, SN74H108 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



functional block diagram (each flip-flop) 



qO 



PRESETO- 



<J 



l> 



kO- 





X 




O^^ 



X3 



it OH 



<} 




^ 



OCLEAR 



TOOTHER 
FLIP-FLOP 

-Oj 



■>- TOOTHER FLiP-FLOP 



CLOCK 



schematic (each flip-flop) 



Q o 



PRESET 




♦o GND 



TO OTHER 
FLIP-FLOP 



CLOCK 
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SERIES 54H, 74H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits § 



„(0J ® 

1 1 I 



1. All inputs are tested simultaneously. 
FIGURE 1 



4.5 V Ycc 



OPEN 




1. Eacli input is tested separatel|r. 
FIGURE 2 



linflt 



1. Each input is tested separately. 
FIGURE 3 



^CC 



1. Eoch gote is tested seporolely. 
FIGURES 



1. Eoch input is tested separately. 
FIGURE 4 



« 



cc 

I 

^ 'cc 




OPEN 



1. Logical and logical 1 conditions are tested. 

2. All gates ore tested simultaneously. 



§Arr«ws indicate acluol direction of current flow. 
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SERIES 54H, 74H 

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits! (continued) 



'inO- 




outd) 



outd) 



1. Each input is tested separately. 
FIGURE? 



"CC 

o 

S^ sink 

/ino \,o-^ I 

^ ^out(0)/T\ 

1 1^ 



FIGURES 




FIGURES 




V:_a 



o y 



outd) 



FIGURE 10 





1. Each inverter is tested separately. 
FIGURE 12 




OPEN 



1. All inverters are tested simultaneously. 
FIGURE 13 



S Arrows indicate actual direction of current flow. 
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SERIES 54H, 74H 
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PARAMETER MEASUREMENT INFORMATION 



d-c test circuits§ (continued) 




1. All inputs are tested simultone«uslsr. 
FIGURE 14 



Vi„ o- 



Vo„t(0) (t) 

1 1 I 



1. Each input Is tested separately. 
FIGURE 15 



4.5 V V^ 



OPEN 



OPEN 



1. Each input is tested separately. 
FIGURE 16 



1. Each input is testel>separatel]r. 
FIGURE 17 



Vin O- 



i 'cc 




OPEN 



1. Each gale is tested separately. 
FIGURE 18 



1. Logical and logical 1 conditions are tested. 

2. All gates ore tested simultaneously . 

FIGURE 19 



§Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 



d-c test circuits § (continued) 




1. Each AND section is tested separately. 
FIGURE 20 



4.5V 




OPEN 



OPEN-j 1^ ) 



v-i - 



1. Each input is tested separately. 
FIGURE 22 




1. Eoch gate is tested seporately. 
FIGURE 24 



4.5 V 




1. Each set of inputs is tested seporately. 
FIGURE 21 




OPEN 



1. Each input is tested separately. 
FIGURE 23 




OPEN 



1. Ail gates are tested simultaneously 
FIGURE 25 



§Arrows indicate actual direction of current flo 
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d-c test circuits § (continued) 




OPEN 



1. All gates are tested simultaneously. 
FIGURE 26 




O V- 



FIGURE27 





FIGURE 28 



FIGURE 29 



■ n O-*- 



OPEN 




to^il 



1. Eoch AND section is tested separately. 
FIGURE 30 



OPEN 




toJiii 



1. Each set of inputs is tested separately. 
FIGURE 31 



§Arrows indicate actual direction of current flow. 
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d-c test circuits § (continued) 



4.5V 




OPEN 



OPEN 



aiy* 



1. Each input of each AND section Is tested separately. 
FIGURE 32 



OPEN 




FIGURE 34 




ffyii 



FIGURE 36 



OPEN 



<o 







1. Each Input of eoch AND section is tested separately 
FIGURE 33 




1. logical and logicol 1 conditions are tested. 
FIGURE 35 



4.5VP- 




^=^1 i 



FIGURE 37 



§Arrows indicate octual direction of current flow. 
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HIGH-SPEED TRANSISTOR TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



8-c test circuits § (continued) 




1. All inputs are tested slmultoneously. 
FIGURE 38 



4.5V 




1. Each input is tested seporately. 
FIGURE 39 



OPEN 




V. o— — ► 









\ 
< 


f" 


'in(l) 

3-^=!= 1 


r- 


— 






_ 


~ 


-n 






OPEN 



FIGURE 40 



1 . Each input is tested separately. 
FIGURE 41 



4.5V 
9 




OPEN 



in(01o. 



off 



off 



1. On and off conditions ate tested separately. 

2. All gates are tested simultonoously. 

FIGURE 42 



1. Each input is tested separately. 
FIGURE 43 



§Arrows indicate ocliral direciioa of current flow. 
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d-c test circuits § (continued) 



"inW)©. 



OPEN 



lin(OI 



1. Each Input is tested seporotely. 
FIGURE 44 



n(1)0- 



OPEN 



1. Each input is tested separately. 
FIGURE 45 



V,n O- 



^ Ice 




OPEN 



in(l)o <>■ 



^ 



on ^»^ 

I I 



1. On and off conditions are tested separately. 

2. All gotes ate tested simultoneously. 

FIGURE 46 



1. All inputs are tested simultaneously. 
FIGURE 47 



4.5 V 





1. Each AND section is tested separately. 
FIGURE 48 



myi 



1. Each set of inputs is tested seporately. 
FIGURE 49 



§Arrows indicate actual direction of current flow. 
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d-c test circu its § (continued) 



^ r 



OPEN 




1. Each AND section is tested separately. 
FIGURE 50 




OPEN 



{^lyi 



1. Each input is tested tepacalely. 
FIGURE 51 




^> 



^^> OPEN 




1. Each input is tested separately. 
FIGURE 52 



1. On and off conditions are tested separately. 
FIGURE 53 





1. Each output is tested separately. 
FIGURE 54 



1. Each output is tested separately. 
FIGURE 55 



§Arrows indicate octual direction of current flow. 
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HIGH-SPEED TRAKSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 



d-c test circuits§ (continued) 



4.5 V 
r— 



l:n(0! 



ii— I TEST 




Q-OPEN 



1. Each input is tested separately. 



TEST TABLES t 



SrM54H71,SN74H71 



Apply V. 
(Test l.,,a,) 


Apply 4.5 V 


Apply Mo 

mentoryGNE 

tKen 4.5 V 


GND 


Clock 


JIA, JIB, J2A, J2B, KIA, KIB, K2A, and K2B 


Preset 


None 


Clock fl 


J!A, JIB J2A, J2B, KIA, KIB, K2A, K2B,and Preset 


None 


Q 


Preset 


JIA, JIB, J2A, J2B, KIA, KIB, K2A, K2B, ond Clock 


None 


None 


JlAf 


JIB ond Clock 


None 


Q 


JlBli 


JIA ond Clock 


None 


Q 


J2Afl 


J2B ond Clock 


None 


Q 


J2B1I 


J2A ond Clock 


None 


Q 


KIA 


KIB ond Clock 


Preset 


None 


K1B 


KIA ond Clock 


Preset 


None 


K2A 


K2Band Clock 


Preset 


None 


K2B 


K2A ond Clock 


Preset 


None 



' Inputs and outputs not specified are open. 

% Duration of this test should not exceed 1 second. 



SN54H101,SN74H101 



Apply V|n 
(Test Ijn(o)) 


AppI/ 4.5 V 


Ground 


Clock 


J1A.J1B,J2A, J2B,K1A, KIB, K2A, K2B 


Preset 


Preset 


J1A,J1B,J2A, J2B, KIA. KIB. K2A,K2B, Clock 


None 


jiaH 


JIB, J2A, J2B, KIA, KIB, K2A, K2B, Clock.Preset 


Q 


JIbH 


JIA, J2A, J2B, KIA, KIB, K2A, K2B, Clock, Preset 


Q 


J2Al 


JIA, JIB, J2B, KIA, KIB, K2A, K2B, Clock, Preset 


Q 


J2Bf 


J1A,J1B,J2A. KIA, KIB. K2A,K2B, Clock, Preset 


Q 


KIA 


JIA, JIB, J2A, J2B, KIB, K2A, K2B, Clock 


Preset 


KIB 


JIA, JIB, J2A, J2B, KIA, K2A, K2B, Clock 


Preset 


K2A 


JIA, JIB, J2A, J2B, KIA, KIB. K2B, Clock 


Preset 


K2B 


JIA. JIB, J2A, J2B. KIA, KIB, K2A, Clock 


Preset 



'Inputs and outputs not specified are open. 

il Duration of this test should not exceed 1 second. 




1. Each input is tested separately. 

2. ^cc '^ measured for each of the following conditions: 

a. J1A = J1B = J2A = J2B = K1A= K1B = K2A= K2B^ 
Preset = 4.5 V, and Clock = momentary 4.5 V, then 
Gnd. 



TEST TABLES t 



SN54H71,SN74H71 



ApplyVin 
(Test l.nni) 



Clock 



Ground 



JIA, JIB, J2A, J2B, KIA, KIB, K2A, K2B, and Preset 



Clockll 



Preset 



KIAH 



KlBli 



K2A1I 



K2B1I 



JIA, JIB, J2A, J2B, KIA, KIB, K2A, K2B, Preset.gnd Q 



KIA, KIB, K2A K2B, Clock, and Q 



JIB, Clock, and Preset 



JIA, Clock, and Preset 



J2B, Clock, and Preset 



J2A, Clock, and Preset 



KIB, Clock, Preset, and Q 



KIA, Clock, Preset, and Q 



K2B, Clock, Preset, and Q 



K2A, Clock, Preset, and Q 



"inputs and outputs not specified are open. 

<I Duration of this test should not exceed one second. 



SN54H101,SN74H101 



Apply Vin 
fTestljnd)) 


Ground 


Apply 4.5 V 


Clock 


J1A,J1B, J2A, J2B,K1A, KIB, 
K2A,K2B, Preset 


None 


Preset H 


JIA, J1B,J2A. J2B, KIA, KIB, 
K2A, K2B,Q 


Clock 


JIA, 


J1B,J2A,J2B, Preset, Clock 


KIA, K1B,K2A, K2B 


JIB 


JIA, J2A,J2B, Preset, Clock 


KIA, KIB, K2A, K2B 


J2A 


JIA, JIB, J2B, Preset, Clock 


KIA, K1B,K2A, K2B 


J2B 


JIA, JIB, J2A, Preset, Clock 


KIA, KIB, K2A, K2B 


KIA 


KIB, K2A,K2B, Clock 


Preset JIA, JIB, J2A,J2B 


KIB 


KIA, K2A,K2B, Clock 


Preset JIA, JIB, J2A,J2B 


K2A 


KIA, KIB, K2B, Clock 


PresetJIA, JIB, J2A, J2B 


K2B 


KIA, KIB, K2A, Clock 


PresetJ1A,J1B,J2A,J2B 



'f I nputs and outputs not specified are open. 

51 Duration of this test should not exceed 1 second. 

FIGURE 57 



§ Arrows indicate actual direction of current flow. 
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d-c test circuits§ (continued) 




1. Each output is tested separately. 

2. Test circuit shows setup for testing Q. When testing Q, 
apply 2.4 V to Preset, ground Q, and limit duration of 
test to 1 00 ms. 

FIGURE 58 



TRUTH 
TABLE 






CLOCK \ 



1^ 



CLEAR 



I 



\ 



J 



0) 



1. Each output Is tested separately. 
FIGURE 59 



TRUTH 
TABLE 



CL OCK y 



CLOCK N 

Kl 
K2 

K3 y 



T 



J 



1 . Each output is tested separately. 
FIGURE 60 



v,„<>: 



SEE 
TEST 
TABLE 



^ 



Jl 
J2 

-■^ A 

CLOCK y 



y 



i_I 



T 



1. Each input is tested separately. 



TEST TABLES 



SN54H72, SIM74H72 



Apply V,„ 
(Test li„(oi) 


Apply Momentary 
GND, then 4.5 V 


Apply 
4.5 V 


Clock 


Preset 


J1,J2,J3, Kl,K2,andK3 


Clock 


Clear 


J1,J2,J3, K1,K2, and K3 


Preset 


None 


J1,J2,J3, K1,K2, andK3 


Cleor 


None 


J1,J2,J3, K1,K2, andK3 


Jl 


Clear 


Clock, J2, and J3 


J2 


Clear 


Clock, Jl, and J3 


J3 


Clear 


Clock, J 1, and J2 


Kl 


Preset 


Clock, K2, and K3 


K2 


Preset 


Clock, Kl, and K3 


K3 


Preset 


Clock, Kl, and K2 



SN54H102,SN74H102 



Apply Vjn 
(Test lin(O)) 


Apply 4.5 V 


Ground 


Clock 


J1,J2,J3,K1,K2,K3, Clear 


Preset 


Clock 


J1,J2,J3,K1,K2,K3, Preset 


Clear 


Preset 


Jl, J2, J3, Kl, K2, K3, Clock, Clear 


None 


Clear 


J1,J2, J3, Kl, K2, K3, Clock, Preset 


None 


Jl 


J2, J3. Kl, K2, K3, Clock, Preset 


Clear 


J2 


Jl, J3, Kl, K2, K3, Clock, Preset 


Clear 


J3 


Jl, J2, Kl, K2, K3, Clock, Preset 


Clear 


Kl 


J1,J2,J3,K2,K3, Clock, Clear 


Preset 


K2 


J 1 , J2, J3, K 1 , K3, Clock, Clear 


Preset 


K3 


Jl, J2, J3, Kl, K2, Clock, Clear 


Preset 



FIGURE 61 



§ Arrows indicate actual direction of current flow. 
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d-c test circults§ (continued) 



V,„(>^ 




1. Each input is tested separately. 

2. Iqq is measured for each of the following conditions: 

a. J1 = J2 = J3 = K1 = K2 = K3 = Clock = Preset = Gnd. 

b. J1 = J2 = J3 = K1 = K2 = K3 = Clocl< = Clear = Gnd. 



TEST TABLES 



SN54H72, SN74H72 



Apply Vi„ 
(Test li„|,|) 


Ground 


Clock 


Preset, Clear, Jl, J2, J3, Kl, K2, and K3 


Preset 


Clock, Kl, K2,and K3 


Clear 


Clock,Jl,J2,andJ3 


JI 


Clock, Clear, J2.ond J3 


J2 


Clock, Clear, Jl, and J3 


J3 


Clock, Clear, J 1, and J2 


Kl 


Clock, Preset, K2, and K3 


K2 


Clock, Preset, Kl, and K3 


K3 


Clock, Preset, Kl, and K2 



SN54H102, SN74H102 



Apply Vjn 
(Testlind)) 


Ground 


4.5 V 


Clock 


J1,J2,J3,Kt,K2,K3, Preset 


Clear 


Clock 


J1,J2,J3.K1,K2,K3, Clear 


Preset 


Preset 1 


J1,J2,J3. K1,K2, K3,Q 


Clock, Clear 


Clear H 


J1,J2, J3, K1,K2, K3, Q 


Clock, Preset 


Jl 


J2, J3, Clock, Preset 


K1,K2,K3, Clear 


J2 


J1,J3, Clock. Preset 


K1,K2,K3, Clear 


J3 


J1,J2. Clock, Preset 


Kl, K2, K3, Clear 


Kl 


K2, K3, Clock, Clear 


J1,J2,J3, Preset 


K2 


K1,K3, Clock, Clear 


J1,J2,J3. Preset 


K3 


K1,K2, Clock, Clear 


J1,J2,J3, Preset 



^ Duration of this test should not exceed 1 second. 



' 1 V 9^ 1 



A 



I — CLOCK y 



clockN 

Kl ^ 

K2 

K3 / 



1 



1. Each output is tested separately. 
FIGURE 63 



TEST 

PER 
TRUTH 
TABLE 



i_i 



PRESET 
J Q 

CLOCK 



K 5 

CLEAR 



r\ 




A 



ot(i) Q) 



1. Each flip-flop is tested separately. 

2. Each output is tested separately. 

3. Preset is applicable for SN54H78/SN74H78 circuits only. 

FIGURE 64 




Q ' Vo„,(o) ( *' 



0) 



1. Each flip-flop is tested separately. 

2. Each output is tested separately. 

3. Preset is applicable for SN54H78/SN74H78 circuits only. 

FIGURE 65 



§ Arrows indicate actual direction of current flow. 
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d-c test circuits§ (continued) 



r 



TEST 
TABLE 



iX 



T 



SEE ■=■ 
TEST 
TABLE 



TEST TABLES 

SN54H73, SN74H73 

SN54H76, SN74H76, SN54H78, SN74H78 



Apply V,„ 

(Test l,„|o|) 


Apply Momentary 
GND 


Apply 4.5 V 


Clock 


Clear (See Note 2) 


J and K 


Clear 


None 


Clock and J 


Preset 


None (See Note 5) 


Clock and K 


J 


Q (See Note 3) 


Clock and Clear 


K 


Q (See Note 3) 


Clock and Clear 



SN54H103, SN74H103 



APPLY Vin 
TEST Ijn(o) 


APPLY 
GND 


APPLY 
4.5 V 


Clock 


Clear 


J, K 


Clear 


None 


Clock, J, K 


J 


Clear 


Clock, K 


Kf 


Q 


Clock, Clear, J 



5j Duration of this test should not exceed 1 second. 

SN54H106, SN74H106 
SN54H108, SN74H108 



APPLY Vin 
TEST lin(o) 


APPLY 
GND 


APPLY 
4.5 V 


Clock 


Clear 


J, K, Preset 
Notes 


Clock 


Preset 


J, K, Clear 
Notes 


Clear 


None 


Clock, Preset, J, K 
Notes 


Preset 


None 


Clock, Clear, J, K 


J 


Clear 


Clock, K 
Preset 


K 


Preset 


Clock, Clear, J 



Each flip-flop is tested separately. 

Apply momentary ground, then 4.5 V. 

After application of momentary ground (< 1 second), Q 

and Q are left floating. 

Ground all inputs of the unused flip-flop except where 

Note 6 is referenced. 

Preset is not applicable for SN54H73 and SN74H73. 

Apply the same conditions simultaneously to both 

flip-flops when testing the SN54H108 and SN74H108. 



FIGURE 66 



iJt 



ih 



fh 



TEST TABLES 

SN54H73, SN74H73 

SN54H76, SN74H76, SN54H78, SN74H78 



Apply Vi„ 
(Test li„(,|) 


Ground 


Apply Momentary 
GND, then 4.5 V 


Clock 


Clear, J, and K 


None 


Clear 


Clock and J 


None 


Preset (See Note 1 ) 


Clock and K 


None 


J (See Note 1) 


Clock and Clear 


Preset 


K (See Note 1} 


Clock and Preset 


Clear 



SN54H103, SN74H103 



APPLY Vin 
TESTIin(i) 


APPLY 
GND 


APPLY 
4.5 V 


Clock 


Clear, J, K 


None 


Clear H 


Q, J,K 


Clock 


J 


Clock 


Clear, K 


K 


Clock, Clear 


J 



SN54H106, SN74H106 
SN54H108, SN74H108 



APPLY Vin 
TESTIin(i) 


APPLY 
GND 


APPLY 
4.5 V 


Clock 


Clear, J, K 


Preset, Note 4 


Clock 


Preset, J, K 


Clear 
Note 4 


Clear 1i 


Q, J, K 


Preset, Clock 
Note 4 


PresetH 


Q,J,K 


Clear, Clock 


J 


Clock, Preset 


Clear, K 


K 


Clock, Clear 


Preset, J 



51 Duration of this test should not exceed 1 second. 

1. Preset is not applicable to SN54H73, SN74H73, SN54H103, 
SN74H103. 

2. Iqc is measured (simultaneously for both flip-flops) for the 
following conditions: 

a. J = K = Clock = Clear = Gnd. 
Preset (when applicable) = 4.5 V. 

b. For SN54H73, SN74H73, SN54H103, and SN74H103: 

J = Clear = 4.5 V, K = Gnd, and apply momentary 4.5 V, 
then Gnd, to Clock. For SN54H76, SN74H76, SN54H78, 
SN74H78, SN54H108, SN74H108: J = K = Clock = 
Preset = Gnd, and Clear = 4.5 V. 

3. Each flip-flop is tested separately except where Note 4 is 
referenced. 

4. Apply the same conditions to both flip-flops when 
testing the SN54H 108 and SN74H108. 

FIGURE 67 



; Arrows indicate actual direction of current flow. 
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d-c test circuits§ (continued) 



2.4V V, 

9 9 



^ 



■C CLOCK 



K Q 

CLEAR 



T5 — r 




( See Note 2 ) 



V,„ O- 



1 1 



1. Each flip-flop is tested separately. 

2. Test circuit shows setup for testing Q. When testing 

Q, apply 4.5 V to Clear, ground Q, and limit duration of 
test to 100 ms. 

FIGURE 68 



*in 



4.5V Q 



V <? 



<►— <: 



PRESET 
J Q 



CLOCK 



K Q 

CLEAR 



T 



■•^ 



1. Each flip-flop is tested separately. 



FIGURE 69 



§ Arrows indicate actual direction of current flow. 
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d-c test circuits§ (continued) 



TEST TABLE 



APPLY Vjn 
(TEST lin(i> ) 



Clock 



Clock 



CONDITIONS ON OTHER 
INPUTS AND OUTPUTS 



4.5 V 



None 



Preset 



SI 



Open 



Closed 



2 V 



All K inputs 



All J inputs 



GND 



All J inputs 
and Preset 



All K inputs, 
and j 
momehtarily 
GND Q, 
then open 



11(1) 



r SEE - 
TEST 
TABLE 

SEE 
TEST 
TABLE 




SEE 
TEST 

TABLE 




SEE 1 
TEST H 

tableJ - 



3V 



FIGURE 70 



TEST TABLE 



APPLY Vjn 
(TEST linH) » 


CONDITIONS ON OTHER 
INPUTS AND OUTPUTS 


4.5 V 


SI 


2V 


GND 


Clock 


None 


Open 


J 


K and Clear 


Clock 


Clear 


Closed 


K 


J, and 

momentarily 
GNDA, 
then open 



---•f T. 



EST 
BLE 



SEE 
TEST 
TABLE 

SEE 

TEST 

L TABLE J 



^T 



^. 



3 kn < 
3v"t" 



SEE 
TEST 
TABLE 



TL 



FIGURE 72 



TEST TABLE 



Apply Vjn 
(TEsflind,) 


CONDITIONS ON OTHER INPUTS | 


4.5 V 


2V 


GND 


Clock 


Cleaf 


All K inputs 


All J inputs 
and Preset 


Clock 


Preset 


All J inputs 


All K inputs 
and Clear 



4.5 V 
2 V 



r SEE -\ 
TEST 
TABLE 



in(l) 



SEE 
TEST 
TABLE 






SEE 
TEST 
TABLE 

r SEE ■ 
TEST 
TABLE 



ID 



7T 



? OPEN 



FIGURE 71 



TEST TABLE 



APPLY Vin 
(TESTlind)) 


CONDITIONS ON OTHER INPUTS | 


4.5 V 


2V 


GND 


Clock 


Clear 


K 


J and 
Preset 


Clock 


Preset 


J 


K and Clear 



SEE 

TEST 

L TABLE . 



j:* 



SEE 
TEST 
TABLE 



-rt 



SEE 
TEST 
TABLE 

SEE 
TEST 
TABLE -< 



Ll 



n" 



>OPEN 



FIGURE 73 



§Arrows indicate actual direction of current flow. 
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switching characteristics PARAMETER MEASUREMENT INFORMATION 



INPUT 
O 



PULSE 

GENERATOR 

(See Note 1) 



2.4 V 
O 



'CC 



OUTPUT 
O 



r 



GATE OR 

— I INVERTER 
UNDER 
TEST 
(See Note 2) 



"X" 



:Rl 

1N3064^ 1N3064 1N3064 1N3064 

N i W N — W- 



/T^Cl (See Note 4) 



l_. 



LOAD CIRCUIT FOR 
DARLINGTON OUTPUTS 



_J 



OUTPUT 
O 



vcc 



.1— 



TEST CIRCUIT 



L^ 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



_j 



INPUT 




V, ti = to = 7 ns, PRR 



NONINVERTING 

OUTPUTS 

(See Note 3) 



VOLTAGE WAVEFORMS 

The pulse generator has the following characteristics: Vj^ci) = 3 V, Vjf,(o) 

duty cycle = 50%, and Z^^j^ =* 50 fl. 

Input conditions are established for each gate as follows; 

a. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the SN54H00/SN74H00. 
SN54H01/SN74H01, SN54H04/SN74H04, SN54H05/SN74H05, SN54H10/SN74H1 0, SN54H1 1/SN74H1 1 , 
SN54H20/SN74H20, SN54H21/SN74H21 , SN54H22/SN74H22, SN54H30/SN74H30, or SN54H40/SN74H40 
gate. 

b. Input pulse is applied to one input of one AND section, and 2.4 V is applied to all unused inputs of that 
AND section of the SN54H50/SN74H50, SN54H51/SN74H51, SN54H52/SN74H52, SN54H53/SN74H53, 
SN54H54/SN74H54, or SN54H55/SN74H55 gate. All inputs of all unused AND sections are grounded. ' 

All gates are inverting except the SN54H11/SN74H1 1, SN54H21/SN74H21, and SN54H52/SN74H52 only. 
Cl includes probe and jig capacitance. 

FIGURE 74 - GATE PROPAGATION DELAY TIMES 
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switching characteristics (continued) 



INPUT 2.4 V 



PULSE 
GENERATOR 
(SEE NOTE 1) 



OUTPUT 



OUTPUT 






n 



^ii^n^O^ 



pifcKT 




SN54H50, ^ r 

SN74H50, 

SN54H53, 

SN74H53, 

SN54H55, 

OR SN74H55 

CIRCUIT 



I 



J 



c- 



J 



OPEN 



n 



1N3064 



L 
280 n 



1N3064 



<' W* W W W 



1N3064 1N3064 



L LOAD 

:25pF CIRCUIT 

(See Note 2) 



TEST CIRCUIT 



l"[ 



►I fO M 



J/ 

10% 3^' 



90% 
.5V 



90% A r 

1.5V\| 



1.5V- 



i'pdO 



10% 



TM.sv 

M— 



Vinlll 

•Vi„(01 
'VoutlU 

VoutlOl 



tpdl 



VOLTAGE WAVEFORMS 



NOTES: 1. The generator has the following characteristics: Vi„|,| = 3 V, Vi„(o) = V, !„ = ti = 7 ns, duty cycle = 50%. PRR — 1 «Hi, Zct «:i 50 Q. 

2. Cl includes probe ond jig copocitance. 

3. Cx includes jig capocitonce. 

FIGURE 75 - SN54H50/SN74H50, SN54H53/SN74H53, SN54H55/SN74H55 
PROPAGATION DELAY TIMES 
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switching characteristics (continued) 



INPUT 

Q Q2.4V 



PULSE 
GENERATOR 

(See Note 1) 



CC OUTPUT 

9 



INPUT 



OUTPUT 



-P 



Ch 




SN54H52 
OR 

SN74H52 
CIRCUIT 



,1 r 



ny 



^ 



tb:^___ 



■^l |280Q 
1N3064 1N3064 1N3064 

4 M * W W W— 



IN3064 

25 pF (See Note 2) 
LOAD CIRCUIT 



_) I LOADCIFtCUIT 



TEST CIRCUIT 



i I 

10%/^ 



90% 90% -"k I 

5 V 



: i V:, 




1.5V^, 



10% 




1.5 V 



1.5 V 




fpdl 



>Vin(OI 



VOLTAGE WAVEFORMS 

NOTES: 1. The generator hos the following tharacteristics: Vinpi'^ 3 V, Vi„(o) = V, to = ti = 7 ns, duty cycle = 50%, PRR := 1 MHi, Z„„t «a 50 ft. 

2. Cl includes probe and jig copocitonce. 

3. Cj( includes jig copocitonce. 



FIGURE 76 - SN54H52/SN74H52 PROPAGATION DELAY TIMES 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 



= 5 VO- 



1N3064 1N3064 

H — M 14 



— vw- 

280 n 



1 



CLOCK PULSE 
(See Notes 1,2, 9 



and 3) 



1N3064 



u 



1N3064 25 pF -l-Ci 
(See Note 5) "T^ 
[^_ LOADCI^UIT _■=; I 



TEST 
OUTPUT' 



r" 



I r 



I i 
I I 

i_L 



f-r- 



*1 rsr 



I I 
I I 
I I 



1 



ALL J '='' '(J ALL K' 

inputs", ."inputs, 



J ■ 

CLEAR 



PRESET p— 
Q * 




i I 



a— ;25pF 

j (See Note 5) 
I •=_ _LqADCI5CUjT 



TEST 
OUTPUT 



TEST CIRCUIT 



CLOCK 
INPUT PULSE 
(See Notes 1, 

2, and 3) 



JOB K INPUT 

(See Notes 1, 

2, and 3) 



Q OR Q OUTPUT 



Vi„(0) 



n(1) 




Q OUTPUT 



VOLTAGE WAVEFORMS 

1. When testing tp^jg and tp^-j (all types), the clock input pulse characteristics are: Vjp(i) = 3 V, Vjr,(o) = V, t-j = tg = 7ns, 
tp(clock) = 20 ns, and PRR = 1 MHz. When testing SN54H71/SN74H71, SN54H72/SN74H72, SN54H73/SN74H73, 
SN54H76/SN74H76, and SN54H78/SN74H78, all J and K inputs are at 2.4 V. When testing SN54H101/SN74H101, 
SN54H102/SN74H102, SN54H103/ SN74H103, SN54H1 06/SN74H106, and SN54H108/SN74H108, conditions are 
established to ensure that minimum setup times are verified. 

2. When testing fclock °^ SN54H71/SN74H71, SN54H72/SN74H72, SN54H73/SN74H73, SN54H76/SN74H76, and 
SN54H78/SN74H78, the clock input characteristics are: Vjn(i) = 3 V, Vj^jq) = V, ti = tg = 3 ns, tp((,|ock) = ""^ ns, and 
PRR = 25 MHz. All J and K inputs are at 2.4 V. 

3. When testing f^ock of SN54H101/SN74H101, SN54H102/SN74H102, SN54H103/SN74H103, SN54H106/SN74H106, 
and SN54H108/SN74H108, the clock input characteristics are: Vjf,(i j = 3 V, Vjp(o) = 0, t-j = tg = 3 ns, tp((-|ock) = 10 ns, 
and PRR = 40 MHz. All J and K inputs are at 2.4 V. 

4. See applicable circuit type for actual J and K input configuration and presence of preset or clear functions. 

5. C|_ includes probe and jig capacitance. 

FIGURE 77-FLIP-FLOP PROPAGATION DELAY TIMES 
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Vcc = 5V o- 



-R-n 



1N3064 1N3064 1N3064 



-M M W » W 



(See Note 3) 
2.4 V 

9 



280 n 



I » t '* — f~f 



*^t 



1N3064 25 I 

(See Note 4) ^T^ 



I 

i^ _ J:OAD_CIRajlT_ _ ^_ _j 

TEST 

OUTPUT 

CLEAR 

INPUT 



r' 



I I 

I I 



ri 



I I 
I I 



Iall j u' 'u all k' 
.inputs^, ,2 inputs, 
I -__yJ I*-* I 



■-. OJCLEAR 



PRESET 0---i- 



r-T, 



280 Q 



IN3064 1N3064 1N3064 



W * M — M N- 



^ _L 25 pF . 1 N3064 

■^ (See Note 4) 

l_ J^ _ !i?d2 9^9:1'L _ J^ 

TEST 

OUTPUT 

PRESET 

INPUT 



-L L. 



TEST CIRCUIT 



^1 

90%\ I 
CLEAR INPUT , ^ ^V I 
(See Note 3) ' |aLio% 

[•• *p(cleor) H 





Q OUTPUT 



VOLTAGE WAVEFORMS 



NOTES: I. Clfar or Preset inputs dominate regardless of the stole of Clock m J-K inputs. 

2. Clear or Preset input pulse choiocteristics: Vi„|i| = 3 V, V.rioi ^ V,ti = to = 7 ns, fp(ci..r) = tp|pr«»i| — l*ns, ond PRR = 1 MHz. 

3. See applicable circuit type for actual J and K input configuration and presence of Preset or Clear junctions. 

4. Cl includes probe and jig copacitonce. 

FIGURE 78-FLIP-FLOP PRESET/CLEAR PROPAGATION DELAY TIMES 
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switching time data test circuits 



OPEN 



V^C = OPEN 




OPEN 
C- 



1. Each output is tested separately. 
FIGURE 79 



oVcc = OPEN 



OPEN' 



1. Each output is tested separately. 
FIGURE 80 
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PARAMETER MEASUREMENT INFORMATION 







i T 






TEST 

PER 

TRUTH 




PRESET 

D Q 

CLOCK Q 
CLEAR 




'oh 


TABLE 


Vqh a 






J 1 




A 



NOTES: A. Each flip-flop is tested separately. — - 

B. Each output is tested separately. 

C. Vqh is also tested using Clear and Preset inputs. 

FIGURE 81-V|H, V|t, Vqh 



'ihO-# 









TEST 

PER 

TRUTH 

TABLE 




PRESET 

D Q 

CLOCK 5 
CLEAR 








V 


ihO 



J 



T 

Vol 

1 



1 



NOTES: A. Each flip-flop is tested separately. 
B. Each output is tested separately. 
FIGURE 82-V|H, V|l, Vql 



TEST TABLE 



^lO p 



r 



SEE 
TEST 
TABLE 



Ui 



CC (SEE NOTE CI 



CLOCK Q 

CLEAR 



TT 



APPLY V| 
(TEST I,h) 


APPLY 4.5 V 


APPLY GNO 


Clock 


Clear and D 


Preset 


Clock 


Preset and D 


Clear 


Preset 


Clear and D 


Clock 

(See Note B) 


Clear 


Preset 


Clock, D, and Q 


Clear 


Preset 


D and Clock 
(See Note 8) 


D 


Preset and Clock 


Clear 



NOTES: A. Each Input of each flip-flop is tested separately for I|h. 

B. GND is momentarily applied to Clock, then 4.5 V. 

C. \qq is measured simultaneously for both flip-flops with D, Clock, and Preset at GND; then with D, Clock, and Clear at GND. 

FIGURE 83-l|H, ICC 

^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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d-c test circuits''' (continued) 



L 

r 



SEE 
TEST 

TABLE 






CLOCK 
CLEAR 



TT 



NOTES: A. Each flip-flop is tested separately. 
B. Each input is tested separately. 



TEST TABLE 



APPLY Vjn 
(TEST I,l) 


APPLY 4.5 V 


APPLY GND 


Clock 


Clear 


Preset and D 


Preset 


Clear 


Clock and D 


Clear 


Clock, D, and Preset 


None 


D 


Clear and Clock 


Preset 



FIGURE 84-lm 



rr^ 



OPEN < 



CLOCK Q 

CLEAR 

X 



n 



2 2 



^ 



NOTE: Each output is tested separately. 



FIGURE 85-los 



^Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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switching characteristics 

Vcc = 5 vo • 



R, = 280 n 



R, = 280 n 



I M W W * ►! T 



(See Note C) 



C^ = 25 pF ^ 
(See Note D) -Jr 



PRESET 
INPUT 



TC^ = 25 pF 
_ (See Note D) 



(See Note C) 



CLEAR INPUT 1-5 V^U | 



PRESET INPUT 




Q OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A. Clear or Preset input pulse characteristics: t^jdgar) = tyy,(prgset) = 25 ns, PRR = 1 MHz. 

B. Clear and Preset inputs dominate regardless of the state of Clock or D inputs. 

C. All diodes are 1N3064. 

D. Cl includes probe and jig capacitance. 

FIGURE 86-ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS 
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SERIES 54H, 74H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 



Vcc = 5 V o 



I W N N * ►! f 

(See Note C) 



R , = 280 n 



CLOCK INPUT 



D INPUT (PULSE B) 
(See Note B) 



Q OUTPUT 




I yf- — r90% 
D INPUT (PULSE A) N^1.5 v] 

(See Note B) 10% -^^ 



Q OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A. Clock input pulse has the following characteristics: t„(c|ocl<) = 20 ns and PRR = 1 MHz. When testing fdock. vary PRR. 

B. D input (pulse A) has the -following characteristics: tgetup = 10 "S- ^w = ^0 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: tf,o|d = ns, t^,, = 60 ns, and PRR is 50% of the clock PRR. 

C. All diodes are 1N3064. 

D. Cl includes probe and jig capacitance. 

FIGURE 87-SWlTCHING CHARACTERISTICS, CLOCK AND SYIMCHRONOUS INPUTS (HIGH-LEVEL DATA) 
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SERIES 54H, 74H 

HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 



vcc = 5 V o- 



R , = 280 n 



I N w N * w _r_ 

pF ^ 



(See Note C) 



C,_=25 

(See Note D) ~ 

TEST 



OUTPUT ' 



D INPUT 
(See Note B) 



CLOCK 
PULSE 



D 
-0| PRESET 



± 



1 I 



CLOCK 
CLEAR 



V 



'T^ C^ = 25 pF 
~ (See Note D) 



(See Note C) 



TEST CIRCUIT 




CLOCK INPUT 



D INPUT (PULSE A) 
(See Note B) 



D INPUT (PULSE B) 
(See Note B) 



Q OUTPUT 



Q OUTPUT 



VOLTAGE WAVEFORMS 

NOTES: A. Clock input pulse has the following characteristics: t^ = 20 ns and PRR = 1 MHz. When testing fdock' ^^''V PRR. 

B. D input (pulse A) has the following characteristics: tgg^^p = 15 ns, ty,, = 60 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: tf,o|£j = ns, tyy = 60 ns, and PRR is 50% of the clock PRR. 

C. AM diodes are 1 N3064. 

D. €]_ includes probe and jig capacitance. 

FIGURE 88-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA) 
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SERIES 54H, 74H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 



TYPICAL CHARACTERISTICS 



ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE 
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Cl=25pF 
Rl =280 Q 










Ta =25°C 
See Figure 75 
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Cl=25 
Rl =28 

Ta=25 
See Fig 


Q 








y 


°C 








/ 








/ 










> 


/ 










/ 










/ 


/ 










/ 










/ 










/ 


/ 




SN54H50, SN74H50 
SN54H52, SN74H52 


/ 






SN54H53, SN74H53 
SN54H55, SN74H55 



5 10 15 20 25 30 

Ox" or Cy— Expander-Node Capacitance— pF 



5 10 15 20 25 30 

C^- or Cx— Expander-Node Capacitance— pF 
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